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NEW BOOKS OF SCIENTIFIC INTEREST 


Humanistic Logic for the Mind in Action. OLIVER 
L. REISER. x 326 pp. $3.00. Thomas Y. Crowell 


Company. 


This book attempts to broaden the scope of logis 
by relating the reasoning process to other human 
activities. Hence the first two parts of the book are 
devoted to the humanization of logic and its coordi 


nation with science 


Mechanics for Students of Engineering. Henry 
Crew and KeitnH K, SMITH. xvi+371 pp. Lllus 
trated. $4.00. Macmillan Company. 


The aim of the authors has been to treat mechan 
ics in a manner which is interesting, concrete and 
historical. Accordingly the treatment begins with the 
earliest-discovered principles of statics and continues 
to the more modern developments of the science. 
History of Haitian Medicine. Rosert P. Parsons. 
Xxviii+196 pp.  Lllustrated. 2.25. Paul B. 
Hoeber. 


The author here relates the history of preventive 
medicine in Haiti from French Colonial times to the 
present day, with special emphasis on the American 
occupation in 1915 and the subsequent coordination 
of medical activity 


Problems and Methods of Research in Proto- 
zoology. Edited by Ropert HEGNER and JUSTIN 
ANDREWS. ix+532 pp. Illustrated. $5.00. Mac- 
millan Company. 

The editors have attempted to bring together for 
both the seasoned investigator and the beginning stu- 
dent information of value in the field of protozoology. 
The volume is made up of chapters by twenty- 
seven contributors 


Readings in Psychology. Edited by RayMonp 
HOLDER WHEELER. x+597 pp. $3.75. Thomas Y. 
Crowell Company. 


This book contains a series of readings written for 
the purpose of giving the beginning student in psy- 
chology access to a selected number of experimental 
investigations. Each reading is accompanied by an 
introductory editorial note. 


The Candiri. Evcene W. Gupcer. xvii+120 pp. 
Illustrated. $1.50. Paul B. Hoeber. 


The author here seeks to gather all the evidence 
concerning this small cat-fish which lives in the Ama 
zon River and its tributaries, and which is the only 
known vertebrate parasite of man. Dr. Aldred S. 
Warthin, who is professor of pathology at Michigan, 
contributes the foreword. 








Pioneers of Electrical Communication. Rou.o 
APPLEYARD. ix+347 pp. Illustrated. $6.50. 
Maemillan Company. 


These essays tell of the life and work of ten well- 
known scientists in the field of electricity. There are 
chapters on Maxwell, Ampére, Volta, Wheatstone, 
Hertz, Oersted, Ohm, Heaviside, Chappe and Ronalds. 


Bows and Arrows. Saxton T. Por 


° 


Illustrated. $2.50. University of Calif 


Bows from all parts of the world 
scribed, together with experiment 
strings and bow wood An analysis of 
of arrows is included, as well as a 
arrowheads and of arrows and bullets 
Russian Agriculture during the War 
ANTSIFEROV, A. B. BiLimovicH, M. O 
and D. N. Ivantsov. xi+394 pp. $4.2. 

This is a volume in the series I 
Social History of the World War publis 
Carnegie Endowment for Internatio: 
deals, in particular, with the agri 
settlement in Russia. 

A Textbook of Sound. A.B. Woop. » 
Illustrated. $6.50. Macmillan Compar 


An account of the physics o 
reference to recent theoretical 
ments. In; ition to a 
ranges, new apparatus and 


gation have been introduced 


The Measurement of Man. J. A. 
PaTerson, C. M. JACKSON and R. E. 8S 
vii+215 pp. Illustrated. $2.50. Minnes 


In this volume four scientists, men 
ulty of the University of Minnesota, 
plication of quantitative methods to the s 
mankind These essays were presented firs 
tures under the auspices of Sigma Xi 
The Genetical Theory of Natural Selectio: 
A. FISHER. xiv+272 pp. Illustrated 
Oxford University Press. 


The author first tests the Darwinian theor 
ural selection by mathematical and statisti 
ods. He then goes on to deal with biologi 
lems as they affect the human race, and ir 
explanation of the rise and fall of civilizat 


The Wild Grizzlies of Alaska. JouHn M 
WORTH. xxi+417 pp. Illustrated. $5.0 
Putnam’s Sons. 


A story of the grizzly and big brown 
Alaska, their habits, manners and characteris 
gether with notes on mountain sheep and 
collected by the author for the U. 8S. Biolog 
vey. 


Comets. CHARLES P. OLIvieR. x +245 p; 
trated. $3.50. Williams and Wilkins Con 


This book has been written for readers of 
intelligence. It covers briefly the history of 
and the present theories of origin, cons 
changes and dissolution of comets. Math 
discussions are omitted 
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A BOTANICAL TRIP TO SOUTH AND EAST 
AFRICA 


By Dr. A. S. HITCHCOCK 


Tue British Association for the Ad tion with the Sout] 
neement of Science met in South for the Advanceme) 


Atri¢a last sSulnimer 1929 In coopera- writer Was Invited 1 


— 








THE HERBARIUM OF THE ROYAL BOTANI 


18] 
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which was held at Capetown, from July 
22 to 27, and at Johannesburg, from 
July 30 to August 5. 

Leaving America early in June, | went 
to London, taking from there the Lland 
overy Castle of the Union Castle line 
About ten days were spent in London 
studying types of grasses at Kew. On 
board the Llandovery Castle were about 
160 scientists bound for the scientific 
meetings. Other boats brought their 
quotas There were in attendance at 
the meetings only about a dozen from 
the United States and Canada and a 
sprinkling from the Continent ot 
Europe 

The Llandovery Castle ealled at the 
island of Teneriffe where passengers 
landed for a few hours, taking drives 
over the hills and going through some of 
the parks of Santa Cruz. The famous 
peak of Teneriffe (12,152 feet) was hid- 
den from view by a covering of clouds. 
Botanists were interested in a larg 
specimen of the dragon tree (Dracaena 
draco) said to be very old. Another 
prominent feature of the landscape was 
a succulent spiny species of Euphorbia 
(E. canariensis) which resembled a 
eactus. The plants are tree-like with a 
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THE GREAT DRAGON 


Dracaena draco) ON TENERIFF 
OF THE MUSEUM OF NATURAL HISTO 
KENSINGTON, HAS ST TAI 

THE SAM 


single trunk, but the branching res 
that of a candelabra as in many 
southwestern and Mexican spe 


eactus. 




















THE ISLAND 


OF ASCENSION 


WITH THE CABLE STATION, TAKEN FROM THE STEAMER AT ANCHOR. 
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THE LANDING PLACE ON THE ISLAND O S HELEN 


The weather now began to be warm miles, but tl] ntral p 
but was uncomfortable for only two or height of 2Y.S?0 feet We 
three days. We were in sight of land as to land as the steamer wa 
we rounded the westernmost coast of considerable distance out 


Africa. The next land sighted was the ities for landine were too 


small island of Ascension, which lies commodate so many passeng 
about eight degrees south of the equator. island is quite barren althoug! 


The island has an area of only 38 square’ that there is vegetation ne: 


Tit 














THE INTERIOR OF ST. HELENA 


TERRACED FIELDS OF NEW ZEALAND FLAX (Phormium tena 
FIBER IS OBTAINED FROM THE LEAVES. NEW ZEALAND FLAX IS EF EXPO 








ts4 THE SCIENTIFIC MONTHLY 








ene 





—_ 








THE GRAVE OF NAPOLEON 


ON THE ISLAND OF St. HELENA. THIS PLOT OF GROUND IS FRE) 


ISLAND BELONGS TO GREAT BRITAIN. THE BONES OF NAPOLEON HA ;EED oO 
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( P 
ecause of the clouds and mists ther Lone ( . \ 
Great Britain maintains a eable station Nearby Is N 
mn the island by 5 ) 
Seven hundred miles further to the Paris I’ rail SS 
southeast, and still within the tropics a fairly fy ss 
ies the beautiful island of St. Helena, were very bus Phe 


cnown to Americans chiefly as the hom 
of Napoleon from 1816 till his death nn Phorm 


1821. The rugged mountainous island — produce s SI 
has an area of 47 square miles, the hig! and bageing 

est point being 2,700 feet above the sea The weatl been cor 
Several hours were spent upon the island — ing the « ly 

by the passengers, many of whom visited as W pproa Cap 

















TUSSOCKS OF A SPECIES OF THE FAMII RESTIONACEAT 




















A NEW BUILDING BEING THATCHED 
WITH THE STEMS OF RESTIONACEAE. [THE LOWER 
ROOFS SHOW THE THATCHING COMPLETED. THESI 
PLANTS ARE COMMONLY USED FOR THATCHING IN 


THE CAPE REGION, 


The arrangements for the reception of 
visiting scientists were unusually good. 
According to a plan worked out in ad- 
vance there was a host for each guest. 
My host, an American in residence, 
looked after my welfare from the time 
the steamer arrived until I left for 
Johannesburg. The host system was 
used at the latter city also. I have never 
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THE BOLUS HERBARIUM 


IN THE KIRSTENRBOSCH BOTANIC GARDEN, CAPI 
own. THe BoL_us HERBARIUM IS ONE OF TH 


IMPORTANT COLLECTIONS OF PLANTS IN Sout 


AFRICA 
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attended a scientific meeting anywhi 
the world where guests were so di 
fully entertained and where the 
for entertainment were carried t] 
with such perfection and punctua 

The sessions of the Botanical S: 
of the association were well atte) 
and there was opportunity to meet 1 
all the South African botanists 
sessions of the association were li 
the fine large buildings of the U) 
sity of Capetown. The writer re; 
invitation a paper on ‘“*The Relat 
(;rasses to Man 

The National Botanie Gardens 
Kirstenbosch were of creat interest t 


iting botanists. The earden is 











\ SHRUB OF THE FAMILY PROTEAC!] 
Protea grand flora), ONI OF TH PEt 


FAMILIES CHARACTERISTIC OF E CaP 


Capetown, the upper part running up ¢ 
the slopes of Table Mountain to the t 
3.500 feet A large part ot the eg 
den is given over to the preservation 
the indigenous vegetation, which | 
great botanical interest because the flo 
of the Cape region is peculiar and str 
ing, and for the most part different fr 
that of any other part of the wor 
Within the garden is the Bolus Her 
barium, containing a large collection 

South African plants. 
There is an important herbarium 


at the South African Museum, adjoir 


the Municipal Botanie Gardens of C 


town 
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PROTEACEAI 


ra. It is said that the Cape Peninsula 
flora of 
plants 


about 2.500 
The 


sula is a narrow tongue of land project 


supports a species 


flowering Cape Penin 
e southward from Capetown for about 
the Table 
\lountain and its extension To the Cape 


| (00d Hop 


Phe family 


core 





1) miles, central being 


at the southern extremity 


Proteacear rorms a eon 
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LENT 
KAROO GARDEN AT W H s I 


1 OF IE MAIN GARDEN AT CAPETOW? 


on SLOPES OF 17 Mo 

Excursions for botanists to the sur- — spicu 
rounding regions furnished an opportu arg 

for examining the wonderfully rich — plants 
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OF THE FINE NEW BUILDINGS 
Bo 


association were held at Johannesburg served for the first time 

This is the largest city in South Africa, grass Cynodon transvaal 

the population being about 175,000 white to our Bermuda grass but witl 
and 150,000 colored. It hes on a_ finer texture and a darker gre 
plateau at an elevation of 6,000 feet My host and hostess at Johannes! 
about 1,000 miles north and east of both Americans, looked after my 


Capetown. Johannesburg is a modern fare in that city in the same eftici: 


metropolis reminding an American of sympathetic manner that charact 
his middle western eities. The Wit the oversight of wuests during 
watersrand University has several large tire stay in South Africa 

and imposing buildings. The botanical About 40 miles north o 
department is well equipped and has burg lies Pretoria, a city ot 

a good herbarium. In this region I ob- O00 inhabitants including 











\ FINE LAWN OF TRANSVAAL GRASS 


Cynodon transvaalensis IN FRONT OF THE HOUSE OF MY HOST, Mr. WaArR!' 


JOHANNESBURG. THE GRASS IS ALLIED TO OUR BERMUDA GRASS BUT IS MU‘ FID 





TH AND FAST AFRICA 


acitiiil 


| nion ot Sout 


thie National Department 
riculture, one division of which, th 
vision of Plant Industry, includes the 
gations of the govern 
ational Herbarium eon 


f African plants 


lection oO 


statiol there 


At the Experiment 


oO od collection ot na 


} 


erown 1n plots 


Considering 
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CHAPARRAL IN SOUTHERN RHODESIA 


participating in several ex 

irsions. Many 
myself, left Capetown Saturday night by 
special train to examine the flora of the 
Cape 


privilege of 


botanists, including 


an arid region between 


town and 
were spent in the Karoo under the lead 
Professor Compton, director 
The 
part 


Karoo, 
Johannesburg Two days 
ership of 
of the National 
Karoo formation 
of the interior of the Cape Province. It 
is an arid plateau, mostly 1,500 to 3,000 


Botanic Gardens 


large 


includes a 


OF PA Ss OF O fr SO 


feet in altitude 


under 12 inches 
in succulents 
At Whitehill 
through the Karoo, is the 


t the National 


{ ape 


Karoo Garden, 


Botanic Gar- 


a branch ( 


dens at Kirste town This 


' 
nbvosel 


; 


varden Is a natura 


altitude of 


preserve of 10) acres 


3 O00 


at an Teet With an 


annual rainfall of about six inches. 


The 
The 


rich in native succulents 


rarden 1s 


Visiting 

















A PROMINENT 





THE SCIENTIFIC MONTHLY 


* Mr \: 
a 


\ SMALL PART OF VICTORIA FALLS 


e 2 120 ¥ sawp 6.0 
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NATIVE H 


irs studving the strange and 


flora. Here were plants rel: 


CONSISTINE 


Mesembrvanthemum 
rd succulent leaves, thi 
bling in form and color the 


errew\ 


r stones among which they 


On the way to Johannesburg 
at Kimberley 


Wie 


lL W 


were visited 


marty stopped 
ilamond mines 
opportunity of view ns 


lamonds 


the unusual 
the offices great piles ol a 
‘ } ‘ } ! 
thousands of dollars 


indreds of 


After the elose of 
joined an excursion 


the sclentine 
by 


ings | 
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THE HOTEL 
oF FortT VICTORIA THE BI 
THE ZIMBABW 


The hill is topped by several large 
boulders among which is set the grave 
of Ceeil Rhodes and his comrade Jame- 


son. The archeologists were interested 


in a cave containing Bushman paint 
ings. 

Two days were spent at Victoria 
Falls in the Zambesi River. These re 
markable falls are one of the wonders of 
the world. They are 420 feet high and 


about 6,000 feet wide. The peculiar 


AT ZIMBABWE 


NEARBY. 


contour is such that 


cept 


single view. 


also 


Niagara 


from the air, to get the fall 


is 


interferes. 


For 


it 


LS LM pPOSssidb 


The vast amount of 


these reason 


Falls are often compared, are m 


en? 


~ 


rs 


pressive because of the good view 


the 


regularly 


passing over. 


the 


amount ot 


Vietoria Falls 


la 


ree 


volume of 


The seasonal variati 


water 


IS 


passing over 


vreat During 


y 


Falls, with which the Viet 








EUPHORBIAS NEAR 
IN HABIT THESE PLANTS RESEMBLE CACTUSES, 


FAM 


ZIMBABWE 
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ILY. 
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TO 
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water the spray fills the ea 
tle ean be seen 


Victoria 


The peeull 
the 


ecanvon 


position 


The river 
bed the 
country is the 
the 
the 


Falls is and 
the 
through a great 
! of the 
below 


con 
tour of flows 


lava and 


gen 


eral leve same 
The chasm 
water from the 
the flow of the 


falls appear to 


above and falls 
into which 


pours 
les To 


falls is at right ane 


river, hence the 


plunge 


Von he | 


Turns an 
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NEAR 


FORT 
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MEALIES*’ (MAIZI 
1 OF Mr. Ha AY 


SHREDDED HUSKS AR 


for 40 miles Victoria Falls were dis again in East Africa, 


covered and made known to the world extends aeross Africa 


by David Livingstone in 1855. Our next stop of import 


In the vicinity of Victoria Falls we the Zimbabwe ruins 12 
saw our first baobab tree (Adansonia Fort Victoria. the 
digitata). These curious and somewhat station 
ungainly trees were bare of leaves at thi 
time of our visit They have a trunk 
entirely out of proportion to the 
branches. The girth may be as much as 
7) or even 100 feet while the height may 
be 50 or 60 feet. These trees were seen 








MEALIES’’ (MAIZE) IN SACKS 


AT A RAILWAY STATION READY FOR SHIPMI 





AND EAST 


The archeologists were 
sted in these ruins, some ol 


a good state of preservatiot 


ruins is not known but they 
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FROM ABOUT 14,000 FPT., TH 


KIBO 


PEAK 


OF 


MT. 


E LIMIT OF VEGETATION Alt 


KILIMANJARO 


rHIS POINT 








PASSING 


rHROUGH 


THE 
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UP 


SCRUB ZONE 
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THE FOREST. THI 
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MAWENZI, THE EASTERN P j Yr. KILIMANJARO 


AL B 17 000 FI 











ALPINE REGION ON MT. KILIMANJARO 


ABOVE PETER’S HUT, ALTITUDE ABOUT 12,000 FEI \ BO 


Johnst 
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BISMARK 


IRST RESTHOUSE ON 


LIMIT OF 


disembarked at Mombasa and went up 
to Nairobi. A few of us, including Mr. 
Cotton, keeper of the Kew Herbarium, 
landed at Tanga. On _ the 
stopped a short time at Dar-es-Salaam 


Zanzibar. the 


way we 


and Dar-es-Salaam is 


capital of Tanganyika, formerly known 


as German East Africa, now a mandated 
At Zanzibar 
the visitors were by previous arrange- 
assigned to We arrived 
$00 P. M. and left ‘at midnight. 
took his automobile at 


territory of Great Britain. 


ments hosts. 


about 
My host me in 


rit 


rut 


HUT 
rRAIL UP MT. 
RAIN FOREST. 
once into the country where I could « 
lect grasses. 


Without 


fortunate cooperation | should not | 


carry me back to the city 


obtained any grasses here 
The of Zanzibar, 
neighboring island Pemba, 


wit] 
Brit 


island 
is a 
protectorate. 
At Zanzibar the visitors had 
view of Arabic architecture and cult 
the 
Tanganyika. About 
Tanga lies the Amani 


their 


northernmost 
1() 
Agricultural 


Tanga is port 


miles 








NATIVE HUT 


THE VILLAGE FROM WHICH ONI 


COMMENCES THI 


NEAR MARANGU 


ASCENT OF MT. KILIM 


The chief crop 18 CLO\% 


tre 


He returned about dark 1 
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ute, 1n the mountains at an elevation 
about 3,000 feet The institution } 
? 


equipped for doing sclentifie work 
ere are among other facilities a wood 
tanieal laboratory and a herbariun 
is station was formerly the center ot 


in German East Africa 
collections at Amani Mi 
to Moshi by rail or 
r way to Kilimanjaro. We found that 


f the mountain should be 


ascent ol 


entific work 
fter making 


Cotton and I went 


village of Maraneu about 


ide from the 











over g 
Peter’s Hut 


valvanized | 





large roon 


capped top of Kibo 





near-by ridge. Thi 


‘ollecting 


SENECIO COTTON! in <¢ 
Hut, thoug! 


feet. whic] 


GIANT SENECIO ABOI 
ASE NOT VISIBLI AMONG RO‘ 
MANJARO AT ABOUT 13,000 FFI vecetatior 
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GOVERNMENT HOUSE, NAIROBI 
THE RESIDENCE OF THE GOVERNOR. A FINE LAWN OF KIKUYU GRASS 
THE GRASS IN THE FOREGROUND HAS BEEN RECENTLY SET OUT. To 


FILLED IN TO A FIRM SOD, 


of Kibo, the western peak of Kiliman- The fTrasses ot the revlon above timbe r 


jaro, with its rounded snow-covered top, line on Kilimanjaro are temperate or 


bright and distinct in the morning, and alpine species belonging to such familia 
said to be the highest peak in Africa genera as Poa, Festuca, Bromus, K 
(19,710 feet). To the right lay the east- Jleria and Agrostis. 

ern peak, Mawenzi (about 17,000 feet), The Journey was continued by rai 
the jagged summit without a snow cap. Nairobi via Voi. On the plains 
On the fourth day we descended to  proaching Nairobi vast quantities 
Marangu. game were to be seen from the car 
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THE WIVES OF A NATIVE CHIEF NEAR MT. KILIMANJARO 








NOTE THE GREAT QUANTITY OF BRASS WIRE AROUND THE ARMS, THE BRASS SPIRALS AR 
NECKS AND THE HEAVY ORNAMENTS IN THE DISTENDED EAR LOBES SUPPORTED BY BANI 
TOP OF THE HEAD. 
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ANTHILLS ALON 


IN S 


vs, zebras, ostriches viraftes and var 
is kinds of antelopes and _ gazelles 
Nairobi is a eity of about 15.000 on a 


at grassy plateau at an altitude of 


hout 5.500 feet, distant 330 miles from 
Mombasa on the coast It is from this 
ty that most of the hunting trips 


safaris) for big game are made 
A two-day automobile trip was made 
Nveri and Nanyuki lying north of 
Nairobi near Mt. Kenya 17.050 feet 
S \ capped 


Through the courtesy of government 











THE RESIDENCE OF THE AMERICAN CONSU] 
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don Lake Victoria. At this point is 
outlet of the lake to the Nile system 
is outlet is called the souree 
e. The return to Nairobi was 
rail, stops oT one day each being ma 
Eldoret, Nakuru and Naivasha 
lecting at Eldoret and Nakurn 
usually good. The grassy plains ar 
‘ky hills were ungrazed and the grass 
ra was very rich. The distribution 
the rainfall was such that all (TAaSsSes 
ppeared to be brought To flowering at 
ist the time of my visit 
In Uganda the most conspicuous ¢ 
as elephant grass (Pennisetum 
rreum), a robust greg 
vrowing to the height of 
even as much as 2O feet 
Nakuru and Naivasha lie in 
Rift Valley, a fault or rift that has been 
traced more or less distinctly from Lake 
Nyasa to Abyssinia and even further, 
according to some. The valley is dis 
tinct in Kenya, 40 to 60 miles wide, wit} 
a flat floor and escarpments on each side 
of about 1,500 feet 
Kenya has been known as a great 
vame country The amazing numbers of 
herbivorous animals mean on the one 
hand a large number of predatory 


carnivores and on the other hand a r 


most 
»and « specla 
and © 
Eraqrostis belonging 
Festuceae) is the richest 


any of the genera observed 





In East Africa one of the native Sp 


cies has been utilized as a lawn erass 
OMMON ON THE PLAID? TENY oT This is commonly known as Ki 
rUR!I 


) ] ; 
vrTrass Pennisetum Clandestinum 


produces vigorous stolons and 
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GALVANIZED HUTS * WORKMEN NEAR NAIVASHA 














THE RIFT VALLEY NEAR NAIVASHA 


THE VALLEY IS FLAT, 40 TO 60 MILES WIDE, WITH A DISTINCT ESCARPME) 


poe rrr | othe = 





ADEN, SOUTHWEST ARABIA 


IN A VERY ARID REGION. THE PICTURE WAS TAKEN A SHORT TIME BEFORE SI 
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olons are 


readily when pieces of these st 
set out The lawns of this grass ar 


beautiful in color, evenness and density 


The texture is somewhat coarser than 
Bermuda grass Cynodon Dactylon 


but otherwise the Kikuyu grass is idea 


for tropical regions. It appears to witl 


stand a moderate amount The 


limits for ; vatlability ol 


+i 


latitude and altitude have 


determined. 





AN ENTOMOLOGICAL SHEEP IN WOLF’S 
CLOTHING 


By Professor WILLIAM L. DOLLEY, Jr., 


and HENRY G. HAINES 


ONE of our commonest insects, the sels filled with livine dron 
drone fly, Eristalis tena, passes its adult can Imagine the consternation 
existence unrecognized and avoided by — reflexes produced by the perf 
most people because of its extraordinary — less flies whose resemblance 
resemblance to the honey bee There are bees is so marked 
few insects except the silkworm and the This similarity between dr 
honey bee that have a historical record and honey bees is in part responsib 
equal to that of this interesting creature a belief, the Buvonia myvtl wil 
Its story begins in the dusk of prehistoric for thousands of vears, namel\ 
times. bodies of dead animals give ris« 


Beeause it is one ot the organisms bees The earliest record we 


which have aequired the habit of living — this myth is found in the Bibl 


in man’s vicinity and of following him xiv). Samson on coming 


over the face of the earth, and because eareass of a lion which he had 
recent work has shown it to be splen previousl\ is said to have found 
didly adapted for use in certain types of eareass a swarm of bees and ho 


; 


physiological and genetic investigations, have eaten some of the honey 

it 1S important that the known facts’ have later proposed a riddle, 
about the drone fly be summarized. In __ the eater came forth meat, and o 
the following pages is given the historical strong came forth sweetness.’’ 
record of tius remarkable inseet and very fact that he proposed this 
what is known about its life history and shows that this belief was wid 
distribution. at this time. It prevailed 


Historica, Recorp Africa and in some parts of Asi 
STORT j i COR » , 
tinued through the middle ag 


So close is the resemblance between > 
found expression in the sixtes 


the drone fly and the honey bee that one 
° : seventeenth centuries 


is not surprised to read the following \ceordineg to Ov id Arist rene 


words of the great French naturalist, first taught men to plow and 


Réaumur: ‘‘I searcely ever dare to take 


xg +] eel bees, was appealed to for help by cet 
In my lane without leSsitating one shepherds who had lost all their sv 
of bees. He told them that they mig 


regain their riches from a slaught 


of these two-winged flies Eristalis 
tenax).’’ Nor is it surprising to know 
that Heliogabalus, a Roman emperor of 


bullock, if they raised suitable altars 
the third century A. D., was accustomed : ; 


. , ‘ —_ the gods, observed certain ceremo) 

to play practical jokes on his friends by 

- ae ; : ‘ and treated the carcass in a particul: 

frightening them in sending them ves- ag 
att ; : deseribed manner, when swarms of ox: 
1 The junior author collaborated in this work 

while an honors student in the University of 


Buffalo. their stores. 


born bees would enable them to repler 
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This organism has been well known To heen used PXTeNSIVE 
naturalists since the sixteenth century logical experiments 
Goedart 1662), Blankaart 1688), Mast, J. L 
Swammerdam (1680), Réaumur (1758 author 
and others described and figured the 
larva, pupa and imago. Clutius, an An outline 
apothecary and botanist in Leyden at historic ereature 
the end of the sixteenth century, in his” jmaeo. or adult fly, 
book on bees denounced the common human feces and 


error in mistaking bees for Eristalis The eves hateh inte 


] 


f ’ r _ 4M =) P a . 
en Vallisnieri (1661-1730), a pro-  oroy rapidly into mature larvae 


fessor at Padua, and Geoffroy (1762 pupate and remain quiescent 
refer to the fly and its larva. Linnaeus) and then from th 

1766) named the insect and gave the the active flies. 

habitat of the larva. Buekton (1895 

in his book containing many errors, T 

‘The Natural History of Fristalis A single ovum 

tenax,’’ attempted to present the then inch in leneth 
known facets about Eristalis. Among the surface of 

others Batelli (1879), Wahl (1899) and times observed oviposit 
Dolley and Farris (1929) have studied in captivity Under the 


the anatomy of the larva. The imago has’ the female flv attempts 











A 


A, LARVAE OF Eristalis tenar; B, purAE or Eristalis 





DRONE FLY. NOTE THE LONG EXTENDED ‘‘TAILS’’ OF THI 
THE ANTERIOR END OF THE PUPAE AND THE DIFFERENCE BET 
FEMALE FLIES. 





SHEEP IN WOLF’S CLOTHING 


} deposits 


interval of 


] to 


nd egg 


ther interva 


ranging 
the water 
iInterstice 


eves were not dropped 


vater. If a number of flies 


ptivity in a small cage and . 
iwling over one another frequently 


are strew! about over the bot 


POTS 


e temales 


disturbed 
July and August females fre 
enter the laboratory in Woods 
Massachusetts apparent 

‘ | 


‘ch Of a place mn Wil 


and during these mor 
ercentage of 
nm will lay 


place il 


and 


tember at cl placed 


ud a number of e: 








couple ot hours 


brought to the 
Buckton maint 
lv that there 
hie ay » found 


eggs: fusiform, whi 

in females in early spring, and oval or 
almost globular fertilized ova. which 
were secured in the late autumn He 
believes that the fusiform ova develop 


Mncomplete repro 


into flies which have 
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The food of the larvae is not known, 


but they are present in large numbers 
in human excrement in outdoor privies 


in Woods Hole, Accord 


ing to Riley. the adult flies were common 


Massachusetts 


in 1870 about outhouses in St. Louis 
W. W 


in hundreds in ‘‘the atrocious stuff”’ 


Smith in 1890 found the larvae 


standing in the barrels of a wool-seour 
ing works and in the stagnant waters 
Ashburton, New Zea 


land Other investigators have recorded 


and drains near 


the presence of the larvae in the follow 
sewers in Vienna and small 
by cattle 


ing places 


stagnant pools frequented 


Buekton dung heaps cesspools and 


putrescent waters (Linnaeus); muddy 


pools Kirby and Spence privies, 


meadows, brooks, moist cow dung 


Swammerdam pulp of rags used in 


the manufacture of paper (Geoffroy 

and **in corrupted waters, depositories 
of fecal matter and sewage; sometimes 
waters which are limpid and 
Batelli Undoubtedly 


the larvae in the past were found in the 


also in 


erystalline’’ 


putrescent liquid which surrounds the 
carcasses of dead animals in the last 
stages of decomposition, but, as Osten- 
Sucken says, “‘It is very rare now to 
come across a careass and to see Eristalis 
tenax hovering about it.”’ 

Réaumur maintains that he has reared 
the larvae up to the time of pupation on 
After many 
unsuccessful attempts to cultivate the 


bread crumbs in water. 


larvae we finally devised a_ perfectly 


successful and satisfactory method 


Some ground ‘*Ralston’s whole wheat 


cereal”’’ thoroughly mixed with water so 


that it formed a stiff paste was placed 
in a depression made in moist soil kept 
Eggs placed on the 


in a glass vessel. 


moist cereal hatch into larvae which 
live in the cereal and mud in perfeet 
condition up to the time of pupation. 
Under these conditions the following 
details of their anatomy and _ behavior 


can be seen. 


MONTHLY 


Their color is whitisl 


been deseribed as SK\ 


a little to brown 


yellow 


Batelli 


aitiv 


oTayv a 


uel 


ppr 


sw ammerdam 


bluisl 


whi 


te su 


with pink and showing a certai 


of iridescent colors compounded 


bluish and rosy tints 


speaks ot 2 white 


appears 
lieht.’’ 
Their 


ture 


\ ery 


Is fT 


to blusl 


7) 


Buekton 


rel 


t 


Kristal 


t is 


] 
Inclinations 


most striking 


" ‘e 


he long 


ill 


much shortened by 


ing telescoped within 


enormously 


that 


he 


foreed some 


length of 


their ‘‘tails’’ to a 


inches. 


As stated 


are respiratory 1n 


above, 


+ 
t 


hie 


lengthened 


anat 


wl 


one 


larvar 


runction 


the ‘‘tail’’ is provided 


Wit! 


hair-like processes which are 


an oily 


and | arris 


surtace 


into 


the 


feeding 
through the ‘‘ tail 


Tw 


through the transparent integ 
tend from the tip of the ‘ 


Oo le 


secret ion. 


according 


film the larva 


upon W 


material 


and breathes 


irge tracheal 


burrows dee} 


Uhh 


tubes 


‘tal 


NICs 


port 


TO 


ThHLeNE 


I 
he 


To 


hiel 


terru 


Casi 


LD 


1) 


Keeping this tip abo 


j 
i 


nt 


il’ Lilt 


the body to two spiracies at the ant 


end 


of 


older 


larvae 


spiracles are not present in 


larvae. 


The i 


in very young 


more 


Op. 


itegument 


IS 


que as t} e\ 


very 


eTov 


very tough and is further s 


by being studded 


with 


aln 


LOST 


Through the in 


of tl 


ose 


emerged 


al 


individuals 


from the 


plainly at the ant 


black 


of a 


ch 


CO 


i 


} 
i 


countless 


or 


itinous bars 


mplex 


T 


en 


whiel 


phary neveal 


» Babl 
( 


very 


larvae but beco 


are 


mecha 


deseribed well by Miall and others 
According to Batelli 


larva 


IS 


divided 


1} 


7 


the 


Lite 


body 


Seu 


ri 


; 














IN WOLF’S CLOTHING 





A SHEEP 












nguished by furrows with raised ihoug 


es. On the anterior segment there 








present two antennae or sensory ——= tat se thy head. a . 
lae. We have been unable to con- I r creeping IK 





hiic 






Batelli’s statement, ‘‘ Beneath the tion the front t 
eanae are two pigment spots which yea . . 
4 s na f + 





netion aS eves. 





‘he larvae are provided with seven Although thev are remarka ‘ 





rs of very short ‘‘feet’’ or prolegs. and resistant to certain unfavorable « 
ey have been described by Swammer- ditions it is difficult to b ve } 









extremity of each foot is circular and accidentally introduced thr t 
i like the prolegs of a caterpillar with a water into pulp employed In a | I 
number of fine hooks; the feet can be mill survived the pressure of the r 
‘ nlas TT} } or at N) - 
ed at pleasure. The hooks are set 2 @ cod in the manufacture of paper. A 





> ’ 
Buckton, 


















Another striking anatomical feature iy : : 

: : ; water and In briny spent-liquors 1 
is the anal glands—several little pouches, ea 
. " . Mmalning aitel curing of baco \\ 
vhich are protruded from the anus at , 

: ; : : ive re pe ealy psery i ft ’ y 

the base of the tail when the animal is ah] 

‘ . , pei abie resistal many i I 
juietly feeding. These when extended ,, . ' : 

. iney Willi several minu 5 






re wafted to and fro rhythmically but 





immediately withdrawn into the _ 
alit 

rva when it is disturbed. The funce- T 
ic 






duration of the larval period is 






tion of these glands, which are present 





in the summer months about two wei 
in larvae of all ages, is not known, but 





; This period may be lengthened or sh 
is probably either excretory or respira- wall 





however If the larvae are kept 





tory, for they are richly supplied with 





under unfavorable conditions, as in 






tracheae. . e ; 
man teces tor some reason unsuitable to 









When a number of larvae are together ,, they \ the x 
feeding in a liquid medium and floating ,,... Pity 
s ey Bal T nnunate ‘ } 
} . } fa " vss, ‘ - pu} { a 
t the surface they are trequentiy ? : ; 
: ig i " ; ss “99 into flies much smaller than the norn 
gathered in groups with their ‘‘tails mT Y ; 
: ones 4.0. ft arris in some unpublis 






much intertwined, ‘‘tied into regular a eee ' 
. 9 : experiments ‘| some iarvae living 
nots, according to Buckton. In a oA “ei 
re arvae ior over (VU davs Dy p ing 1 

among these groups are the cast-off skin f 

n humar Ss tempel res 
of the larval stages. : | { ‘ 

aeore S abdove } rat 






The method of feeding, according to j- 


Réaumur, is as follows: . 






er months in the larval state 















The larva, living in the midst of abundant Osten-Sacken maintains that there are 
food, works over its food much as a pig in- a dozen well-authenticated cases where 
vestigates a pile of refuse wit] its snout. Eristalis larva: have bee 
When enough particles have been scraped loose 

the roughened surface of the tubereulatory “UMan excreme! Ahese were no aoubt 
swellings, they are sucked into the mus ular due to the cons imption of contaminated 





pharynx, where they are removed from the water. 






water by a straining apparatus. 









Their locomotion has been described 


by Buckton in these words: 
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is living. ‘‘Its body becomes encrusted Réaumur is probably incorr 
with earthy particles which adhere in Miall intimates, in maintaining t! 
consequence of the sticky exudation fore the fly emerges from the pu 
from the skin,’’ according to Miall. it must turn itself completely ar 
The body and tail become much short- _ its cocoon. 

ened. The tail and the integument of THe IMAGOES 

the body become dark brown and hard. The young flies have been re 


After twenty-four or thirty-six hours from observed emerging from the 
he time of nunati , naire 7 orns mes . } , Is + 
the time of pupation two pairs of horns apy - At first they are much lighter 
at the head end. The fore pair is about hal 3 re 
“ ; I than the older insects and their 
the length of the other, and the two pairs often 
curve towards one another. The fore pair, 

pres- hours, however, the wings 


are much crumpled. 
when diligently observed, are found to be 
ent in the larvae, but they become much more panded, the normal color has 
conspicuous at the time of pupation by the 
smoothing out of the adjacent parts. The large 
posterior pair appear for the first time shortly 

res- The resemblance of these pert 


sumed and the flies are able to fly 1 
ously. 

after pupation. The horns are really the 
piratory organs of the pupa, as is clearly shown harmless flies to drone honey be 
y Boa large tracheal trunks which enter them shown strikinglv in the photogr 
SL1al 


One does not wonder that they ar 
According to Buckton, the pupae are frequently confused. 
buried but not deeply in mud. Swam- Eristalis tenax also resembles be 
merdam observed the larvae ‘‘fixed to showing somewhat similar color va 
the walls of country cottages where they ties. The males usually have abd 
had climbed up to twice a man’s height’’ which are yellower than those 
in order to pupate. Réaumur allowed females, but both sexes vary in 
some larvae to pupate in empty boxes relative proportions of the distribut 
where ‘‘they glued themselves to the of the black and yellow pigment on 
wood, and if only slightly attached by abdomen. 
the hinder part of the body, the trans- Moreover, the flies are found fe 
formation was successfully effected: but with bees upon the nectar and polle: 
when the whole of the under side stuck various flowers, changing readily f1 
to the wood, the larva perished.’’ We _ one to the other as the season progr: 
have many times repeated Réaumur’s We have seen them feeding in 
experiment but have never seen larvae numbers upon the blossoms of the « 
destroyed by having the ‘‘whole under mon privet, wild mustard, buckwh« 
side stuck to the wood.’’ Pupation is various asters, golden rod, dand 
accomplished even though no attachment and occasionally on wild carrot 
is made. Buffalo, New York, when all 
The duration of the pupal phase is flowers have been killed by f: 
correctly stated by Miall to be from eight LEristalis may still be found feeding 
to ten days ‘‘in a favorable season.’’ dandelion blossoms 
Swammerdam, however, maintains that The feces of flies feeding in the 
it lasts about eighteen days. Buckton are colored yellow by the numer 
is probably correct in saying that this pollen grains which have passed thro 
period varies with the temperature, but the intestinal tract. The feces have 
offers no evidence for his statement that peculiar odor characteristic of a 
it ranges from twelve days to several hive. 
months. He also states that pupation The flies are very common in W 
occurs from the end of June to late Hole, Massachusetts, in July, Aug 
October. and September; in Buffalo, New Y 
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September, October and the early 
rt of November, and in Baltimore, 
ryland, and Ashland, Virginia, in 
ber, when many individuals come 
dwellings and laboratories, probably 
tracted by the higher temperatures 
in the buildings. According to 
nks, Eristalis is common in April, 
ily, September and October near Sea 
ff, Long Island, New York. Buckton 
tes that he has found one female near 
lemere, England, in December and 
veral females as early as March 15. 
The time at which the flies become 

sexually mature is not known. A large 

percentage of the flies captured in the 
pen in Woods Hole, Massachusetts, in 

July and August are sexually mature 
1 will deposit their eggs on being 

cen to the laboratory, as stated above. 


centage 


lig pero 


Our 


However, practically none of the flies Sa 
‘aught near Buffalo, New York, in late 
September, October and November will 
viposit when brought into the labora- 


. . Ace rdir 9 
Out of hundreds of flies caucht 


companied 


at this time only about three oviposited. 
According to Buckton, the fly he found 
in December was ‘‘an impregnated fe- 
male, with numerous ova.’’ He also 
records having found immature females 
m ‘*May 18, June, August, to October 
8.”’ and ‘‘impregnated’’ females from 
September 12 to late October. He says 
that sometimes immature forms com- 
prise the larger number of the flies on 
the wing. 

The same author maintains that the _ late, 
female flies hibernate during the win- found 
ter, crawl out of their hiding places in Muse 

e spring and soon become actively en- 
gaged in oviposition. However, that the 
idult flies do not hibernate in New York 
is suggested by the facts that at room practical 
temperatures they demand constant ac- “‘/rtstalts 
‘ess to water in order to live, and that | 
the flies die rapidly when placed in 
temperatures several degrees above 
freezing, as found by E. J. Farris in 
some unpublished work. Opposed to 
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throughout the United States, is abun- 
dant in Mexico and Canada and has 
been reported throughout Europe, in 
Lapland, China, Japan, southern Italy, 
Corsica, Malta, Algiers, Gibraltar, Ma- 
deira, near Mount Sinai, Canary Is- 
lands, Madagascar, New Zealand, Bour- 
bon, Siberia, Northern Persia and in 
Syria. 

The history of Eristalis in the United 
States is interesting. Its first recorded 
appearance in this country was in St. 
Louis in 1870, but it probably did not 
exist in this locality very long previ- 
ously. The first specimen seen on the 
Atlantic coast was found by Osten- 
Sacken in Cambridge, Massachusetts, 
on November 5, 1875. The next year 
several were seen in Newport, Rhode 
Island, in October and November. In 
1877 hundreds were caught in this 
vicinity. A few years later it was re- 
ported from nearly all the states, in- 
eluding California and Washington. 
Osten-Sacken very properly remarks: 


‘‘This sudden appearance of Eri 


tenaz in all parts of the 


in loealities thousands of 


United St 


? 
mies ay 


and within a short period of thr 


four years is a very extraordinary 


nomenon and requires an explanati 


According to the same author, Er 


migrated from Japan or eastern $i 


to the North A 


merican 


Ja nifia 
| acil 


perhaps long ago, but did not sp 


across the contin 
sary conditions 
absent. When, 


ent beca 


use the 1 


for its existence 


however, 


man M0 


from the Pacific to the Atlantic in s 


cient numbers Eristalis 
excrement, and \ 


breeding in his 


followed | 


onee the Eastern seaboard was rea 


it very quickly became abundant 


wide-spread. 


A somewhat similar thing hap) 


in New Zealand 


where, 


according 


Osten-Sacken, Eristalis was first not 
in October and November, 1888, but 
years later was found to be widely « 


persed in large 


numbers. 





THE PHYSICAL BASIS OF INTELLIGENCE 


By Dr. CLEVELAND §S. SIMKINS 


COLLEGE OF MEDICINE, 


ONE could Sav al the ve ry outset that 
brain is the physical basis of intelli 
gence and let it go at that, but the 
nquisitive investigator would yet won 


“a 
} 


er why some individuals are smart and 
ers dull. Doubtless all the different 
ypes of mankind now classed under the 
ime Homo sapiens belong there biologi 
vally, but are downright mental disgraces 
» title. Many outstanding individ- 
would offer no objections to the 


+s 


I aoes seem 


mpliment, sapient, and yet it 
far-fetched use of the term to apply 
a Tasmania or a microcephalic 
What are fools, morons, seers and 


ges? The every-day speech of man 


s recognized the differences in mental 


lity, and a crude but working classifi- 

tion has sprung into common use 
which in a vague sort of way takes 
cognizance of brains in the proper cata- 
loguing of the mentality of its indi- 
viduals, 

What differentiates the fool from the 
sage? Both have brains. One has more 
than the other, one has a greater mass, 

greater weight and is therefore more 
ntelligent. We shall not stop here to 
define intelligence, but hurry on as if 
we knew and in the determination of 
its physical basis offer a definition. The 
brains of normal individuals do vary in 
size and weight, from small brains to 
very large ones. There are limits below 
or above which the variation can not go 
without encroaching upon the abnormal. 
Abnormal mental types have brains of 
abnormal size which range from the 
microcephalic idiots at the bottom to 
abnormally enlarged brains at the top, 
but even between these two extremes, 
where mental ability must be classed as 
normal or borderline, there is wide 
variation. 


‘ 


Ly 


Or 


presses 
cranium, but 
ean be said 


; 14 
riven Cond On 


the head have 
termining the 


ern neurologist m 


lishing the dey 
in which case 
neurological 


The size of 


is an index to the 


not be relied u 
ligencs 


mainly 


many investiga 


vineced that the 


eral index 


individual ant 


tion have cited 


of our intellec 
are above thx 


some great me 
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the validity of 
The absolute 
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this contention 
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methods of its calculation from measure- 
ments of the head is a very important 
adjunct to the equipage of neurologists 
engaged in determining the degree of 
mental defectiveness and the limits of 
departure which can be classed as nor- 
mal, but measurements in themselves are 
only an indication that something might 
be wrong, so it became necessary to seek 
elsewhere for a reliable physical basis of 
intelligence. The deeper search revealed 
the convolutions of the cortex, and at 
once the relation of the fissured and con- 
voluted cerebrum to intelligence in gen- 
eral was attacked. The number, depth 
and length of the convolutions were in- 
vestigated with the hope of discovering 
some correlation between the mental abil- 
ity of the individual and cortical con- 
figuration. There can be no doubt that 
convoluted brains do not arise in mam- 
mals of Jow order, but gradually increase 
in complexity until the genus homo is 
reached. It is also quite true that the 
convolutions greatly increase the surface 
area of the neopallium. Inasmuch as the 
gray matter is continuous over the whole 
surface area, into the depths of the 
gullies and on the tops of the ridges too, 
it follows that the more numerous the 
fissures and the deeper the gullies the 
more extensive the area of the gray sub- 
stance upon which it has been thought 
intelligence depends. 

The convolutions, their extent, their 
configuration and depth have been care- 
fully studied and compared, with little 
success, so far as correlating the mental 
ability of the individual with the surface 
area is concerned. There was found to 
be a broad correlation physiologically, 
but so broad and so general that it was 
inaccurate for scientific measurements 
or determinations. The weakness was 
most pronounced in some cases of mental 
defectives. As a general thing the sur- 
face area of the normal individual is 
greater than that in low mental types, 
but in some cases the surface area of the 
dement is even higher than the normal. 


It does appear, then, that neit) 
size nor the surface area of brain c 
used as an accurate and infallib! 
to the determination of the mental 
the individual, and brains so ¢] 
can not be indisputably placed ir 
gories of high or low intelligence 
then becomes necessary to seek els 
for the physical basis, remem! 
however, that size, weight and sw 
area constitute important aids t) 
not be ignored, for it is well establis 
that leaders in all lines of intell 
endeavor have brains and bodies 
stand out as heavier, larger and 
greater surface area than medic 
inferior individuals. After all, the | 
tention that great men have greater 
heavier brains is true to a limited d 
A much more reliable basis than ei 
mass or surface area is the thicknes 
certain layers of the cortex, which n 
be explained to be understood. 

If a section through any part 
cerebral hemisphere is examined ¢ 
fully with the unaided eye it will be s 
to be composed of an outer layer of g 


and an inner layer of white subst 


The outer layer is the cortex ar 
inner is the medulla. The outer la) 
made of cell bodies mostly, w) 
medulla or white substance is com 
almost exclusively of fibers. The co 
is much thinner and is made up of al! 
nating strata of lighter and darker m 
rials which can be recognized upon « 
inspection with a hand lens. 

out inwards these layers of the cort 
are: (1) superficial band; (2) a su; 
radiary band; (3) an outer band 
Baillarger; (4) an inner band of 
larger. These bands can be recog 

in the fresh brain and are not to b 
fused with the layers that can be r 
nized when the brain is fixed and stail 
and examined under the microsc 
The histological examination shows t! 
there are five layers, the first one beir 
a superficial fiber lamina, which is mad 
up of nerve fibrils, neuroglia (suppo! 
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months of gestation there 
the developing brain a pr 
undifferentiated neuroblasts, th: 
cells of the brain multiply only. 
during the fourth month, usually 


toward its close, a change takes place in’ granular cort: 


this unilayered condition. On the ex- morphic layer. 


x 
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The granular cortex receives and 
stores the incoming impulses destined 
for the superimposed layer, hence it does 
not reach its total thickness as soon as 
the infragranular cortex. At birth the 
granular cortex is 75 per cent. of its 
total adult thickness; at the sixth fetal 
month it was 50 per cent. The mecha- 
nism for operating the lower animal 
functions is this: inbound impulses trav- 
erse the afferent axones to the inner 
fiber lamina to the granular cortex, 
where they are received, stored and dis- 
charged over the cells of the polymorphic 
layer to the viscera. The three layers, 
inner fiber lamina, polymorphic cell 
lamina and granular cortex, are parts of 
the primitive pallium and in some mam- 
mals constitute the entire layers of the 
cortex. 

The pyramidal cell layer, the most im- 
portant component of the supragranular 
cortex, is merely recognized at the sixth 
month. At birth it has increased to 25 
per cent. of its total adult thickness and 
at six weeks after birth has increased to 
50 per cent. During the next six weeks 
it increases about 10 per cent., so that it 
attains 60 per cent. of its total adult 
depth by the middle of the first year. 
This layer is concerned with those types 
of reactions which are commonly re- 
ferred to as intelligent, and though 60 
per cent. of the total number of cells are 
present six months after birth they are 
not all working because the process of 
myelinization has not been completed on 
all of them and no axone is in perfect 
working erder until it is medullated. In 
the supragranular cortex reside the 
highest cortical functions such as con- 
trol, inhibition, reason and educability. 
The layer being thin and imperfectly 
working at birth has very little influence 
on the infragranular cortex, and the 
baby shows no control over or inhibition 
of the vegetative apparatus. The supra- 
granular cortex does not increase at the 
same rate in all individuals nor does it 
grow at the same rate in both sexes. 


Prior to 1920 there were no 
available on the growth of the 
after birth. In that year Berr 
Porteus reported after a study 
thousand brains that there were d 
periods of growth in the human 
from birth to maturity. The first | 
the prepubescent, comprises the 
eleven years of the child’s life. Du 
those years the brain of girls rea 
91.3 per cent. of its total expected 
ume, while the brain of boys réaches 
per cent. of its adult size. 

During the twelfth year there is : 
cided and definite slowing up in th 
of growth, and in this resting period 
brain increases only .6 per cent. in 
sexes. This resting phase occurs 
before the onset of puberty, and 
quite significant that high-grade am 
show abnormal mental traits at 
period. 

The third period ineludes the 
teenth and fourteenth years, the 
of puberty, during which the brair 
girls increases 3.4 per cent. and that 
boys 2.2 per cent. 

The fourth is the postpubescent px 
during which the brain of the femal 
creases 4.7 per cent. and that of th 
8.4 per cent. It would appear that 
brain of females reaches matu 
slightly in advance of the males. It | 
been shown by Bolton that the | 
pubescent increment to the cortex is t] 
one that most often fails to be add 
which shows up more or less decidedly 
the mental reaction of the individu 
just as the sexual mechanism matur 
In some cases even the second and t! 
increments are not added, and a ment 
defective of the ament grade resu 
When the postpubescent addition is ! 
made the controlling and inhibiting 
pulses are either absent or feebly 
veloped, and the behavior cf the ind 
vidual approaches the animal level. T 
infragranular cortex is rarely dim 
ished but the superimposed layer is, a! 
that may result in a small head. 
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easurement of the head and the eal- 
ulation of the cubie volume of the brain 


erefrom is not at all an accurate deter- 
mination of the mentality, but when the 
deviation is so far from the normal that 
is startling then do we find some type 
mental defective. 

‘he high eubie capacity 

due to 
The size of 
ipon the number 
ut not all the cells 


} 


totally l 
the brain de} 
if cells composing 
the 


supporting cells. 


may be two 


ngs. 


brain are 
eurons ; some are 
Large brains made up mostly of neurons 
produce seers and sages, but large brains 
made up of a superabundance of sup 
rting tissue produce the big heads of 
iferior and ability. 
brains of inferior type are caused by the 


mediocre Large 
conversion of too much potential nerv 
stuff into supporting stuff during th« 
early differentiation of the layers of the 
cortex. 

One that if the 
stops its growth or is stopped by some 
eause known or unknown the 
micrometrie depth is not reached and the 
mental reactions suffer 
Some interna! secretions may stimulate 
the cortex to renewed growth as the thy- 
roid does in but for other 
eauses of arrested or delayed growth of 
the supragranular cortex there is yet no 
stimulating substance known. In the 
idiot the thickness of the supragranular 
cortex is but 25 per cent., 
normal value. In the imbecile the thick 
ness is 25 per cent., and in some types of 
dements the depth may be no more than 
60 per cent. of what it should be in the 
normal. In all forms of back- 
wardness and lack of intelligent response 
and adjustment there occurs a retarda- 
tion in the growth of the supragranular 
from the 


may assume cortex 


normal 


because of it. 


cretinism, 


or less, of the 


mental 


cortex, or a direct loss of cell 
pyramidal layer. In the 
idiot the infragranular cortex is of nor- 
mal thickness, as is also the granular cor- 
tex, so that the vegetative functions have 
the same efficient mechanism and the in- 


imbecile and 


BASIS OF INTELLIGEN( 


granular 
supragran 
entirely 
it is pres 
thick as in 
utter absence 
that the animals 
of food and sex. 
The explanati 
to be found in 
ing impulses with 
the passage ol 
several lavers of 
connecting 
and ar 
tion of 
gins 
ocecunyv 


In an electric cireu In 


ail 


these internuncial neurons the 


impulses are ari 
discharged 


ing, sorti 
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pating or discharging impulses that is 


responsible for the phenomena collec- 
tively called ‘‘mind.’’ Impulses that are 
brought to the cortex by the afferent 
axones reach the granular layer first; 
here the manifold duty of sorting and 
storing takes place, involving a limited 
Even though the 
neurons is large it is 


number of neurons. 
actual number of 
limited, and the possible connections that 
ean be made depend upon the actual 
number of neurons present in the corti- 
eal layers. Not all incoming impulses 
arouse a ‘‘set up’’; some are lost, others 
stored; but some induce a complete cir- 
cult and are discharged over the appro- 
priate, or inappropriate, pathways. 
Thus does this function, mind, take no 
cognizance of intelligence. If something 
interferes with the development and 
operation of the internuncial neurons a 
corresponding impairment of the mind 
results. The development may go on to 
normal and some disease or poison de- 
stroy many of them so that interconnect- 
ing function is hindered, a departure 
from the normal takes place which may 
vo so far as to constitute insanity. Mind 
is function, the operation of the machine, 
the interconnections formed between the 
internuncial neurons for the transmis- 
sion of impulses through the cortical 
layers. 

But what of intelligence? At first 
blush it may appear that intelligence has 
no place in this scheme. The mechanical 
operation of the units is enough seem- 
ingly to determine the reactions, about 
which there is nothing mysterious even 
though the operation is exceedingly com- 
plex. Intelligence depends upon factors 
which are more subtle, and two in num- 
ber. The first is the number and nature 
of the neurons and the second is the 
number and nature of incoming receptor 
impulses. Mental reactions, which can 
be measured, should not be confused 
with intelligence, which can not be mea- 
sured. They are not distinctly different 
phases of the same thing. It can very 


readily be seen that if there ar 

neurons the incoming impulses will | 

a greater variety of pathways over w 

to travel there will be a ge 

chanee for them to be stored: ther 

greater number of possibl 
Perhaps the 


and quality of 


and 


be a 
tions. 
upon the number 
impulses and the num! 
turn dey 


storage ad 


coming 
repetitions, and this in 
upon the 
supragranular cortex capable of 


Impulses ari 


number of neurons 
ing into the reaction. 
tinuously shot into the cortex wher 
tain combinations of the neuronic 
are made, and the more neurons 
more appropria 
reaction be: the more app 
reaction the more intelligent 
Mind depends upon the 
which always 
numerous than the outgoing ones 
the intelligence of the 

dependent upon the possible ‘‘hook uy 
that can be made in the cireuit. Mi 
is the operation of the mechanism; int 
ligence is the use of the number and k 
of units this mechanis 
The units are the neurons in the su; 
granular cortex, influenced by the n 
ber and kind of impulses that come 
It is at on 


are the 
the 
the 
sponse. 


ing impulses 


present 


are 


reaction is q 


involved in 


over the receptor neurons. 
evident that the reaction which any 
dividual makes to incoming impulses w 
be largely, if not entirely, governed |! 
the ares that can be established betw 
the incoming and neurons 
The previous experience of the organis1 
the training and the use to which 
neurons are put, have so much to do wit 
his intelligence. It must not be | 
sight of, however, that if the number 
neurons is small the chances of being 
able to make an intelligent ‘‘hook u; 
are reduced to a minimum, while if t! 
number is large the chances are greate! 
and two individuals with the same train 
ing can not profit by it to the same ex 
tent. 

In the 


outgoing 


evolution of the vertebrat: 
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in nature has added a series of 
ting brains on top of the old. 
in the first stage lies the mid- 


next stage thalamo-striate 


, and on top of that wa 


the num- 
yf neurons at the top and the possi- 
number of combinations between 


This soon becomes SO com] lex 


experimenter can not ] 
just what pathway thé 
going impulse will take, and is 
best to form only a very general predic- 
tion. The destination of the outbound 
impulse impels his behavior, in the sense 
the neurologist, not the psychologist. 
is can not be 
of the complexit: ni 
ares and the numerous possible routes 
r which the outbound impulse may 
dispatched. 
Psychie reflexes, emotional reflexes, 
delayed responses, instead of imme- 
diate, to the incoming receptor impulses 
which reach the supragranular cortex, 
the most recently added part of the pal- 
lium. Here are the most numerous and 
st complex neuronic ares, the switch- 
ing system for the tracks over which the 
outwardly dispatched impulses are to 
travel. Psychology has concerned itself 


with these outbound tracks which are, 
after all, only part of the entire process 
" course 


| 
more tT! 


and can claim but a small province in the 

great empire of brain physiology. 
Probably the higher reflexes are essen- the fune 

tially similar to simple ones but are more 

involved beeause of the concatenated 

series of neurons and neuronic ares over 

which the impulses must go before they 

occasion a display, the collective phe- 

nomena of which constitute mind. There his lif 


ean be no mind without neurons, and been cast. 





THE SCOURGE OF YELLOW FEVER: 
PAST AND PRESENT 


By Dr. ARISTIDES AGRAMONTE 


UNIVERSITY OF HAVANA 


Tue present generations dwelling in 
the Southern states, in Cuba, Panama, 
Mexico and Central America, living in 
the midst of excellent health control and 
thus unafraid of the great plagues that 
formerly overran certain portions of the 
earth, give little heed to the possibility 
of that terrible epidemic disease, yellow 
fever, which for centuries (1650 to 1900) 
ravaged the above mentioned, 
attacking all classes of society, causing 
the death of thousands, paralyzing the 
activities of man, so long as it remained 
in a given locality, leaving behind, after 
its disappearance, a trail of woe and 
sorrow, of poverty and distress. In some 
parts of the Gulf Coast (Gulf of Mexico) 
where the disease appeared periodically, 
as in Texas, Louisiana, Mississippi, Ala- 
bama and Florida, the people were 
barely recovering from a summer’s visi- 
tation before a new invasion or a re- 
newal of the infection took place, so that 
its material progress was in this way 
seriously curtailed, not to mention the 
consequent emigration of a fair part of 
the population into other states, in an 
effort to escape the threatened calamity 
during the hot months of the year. 

One of the features that stamped yel- 
low fever as a particularly fearful dis- 
ease was its spectacular appearance, the 
sudden onset and quick death of those 
attacked, usually within a week or ten 
days after their first symptoms. Other 
diseases, not dreadful, bubonic 
plague, typhoid fever, typhus, are more 
insidious in their presentation, last 
longer in their course, and the families 
of those afflicted enjoy a certain period 
of hope that makes the disillusionment 
less painful. But at certain times in 


regions 


less 


some of the epidemics of yellow fever 


the people became panic-stricken, 1 
fled as soon as they could, others 
abandoned their dying relatives 
there were many occasions where a 
exodus of the population made it ir 
sible to bury all the dead. Many 
munities of the surrounding count 
where yellow fever had made its ap) 
ance, established the so-called ‘‘d 
tion camps’’ to prevent free emigrat 
from the stricken towns, and the 


shotgun quarantine when deputies 
rying firearms readily shot at any 
trying to cross sanitary cordons wit! 


a previous thorough examination 
protracted detention to insure his en} 
ing absolute freedom from infection. 
the ‘‘detention camps’’ of the Sout 
many died from privation and exposur 
as they were seldom prepared to car 
the improvident emigrants who 
quently at the same time congregat 
there. The period of observation 
some of these human (or inhuman) « 
rals varied according to the opinion 
the local authorities or of the peo) 
from two weeks to the preordained fort 
days. And then when a ease of yell 
fever developed in any of them, as w 
often the case, it became necessary 
move camp, and, as it was then custo 
ary, everything not absolutely necessar 
to life or that had had any contact wit! 
the case was set afire for its purificati: 
the only means of disinfection th: 
deemed effective. 

It seems to us to-day like the memor 
of a nightmare in the course of our liv: 
but I have not exaggerated or overdraw! 
the picture of those awful days. In fa 
the tragedy was greater than I have d 
picted, for along with abandoned homes 
went robbery and pillage, with the loss 
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parents, the hu 


ling of young girls, the abuse of 
force, and with the fear of im- 

ling death came the relaxation of 
ral ties and restrictions (though one 

ild think it would be otherwise), this 
ng a human phenomenon that has 
n witnessed in mostly all great 

lamities of any duration, crime in- 

‘easing in all periods of general dis 

ss. Along with this, however, as also 

served in all great conflagrations, acts 

self-denial and heroic altruism were 

t lacking amongst the inhabitants of 

afflicted communities. 

We have been taught to think that yel- 

w fever was a disease of the South, of 

e tropical or subtropical regions of arrival 
\merica; but when we come to delve cording 

to the musty pages of history, we find nose and became yellow, dying 
hat, although presenting itself before proportio1 30.000 
ivilized peoples for the first time in the dwind! 
‘aribbean Islands, some of its subse- thus 
uent incursions extended far North, to the 


Boston, even, to Philadelphia only seven- credi 


en years after its settlement, when it May: 


onsisted mainly ‘‘of a few hundred by F 
families from the mother country clus- been 
red together’’ 
town. many 


forming a small country yellow fever 


There is a great deal in the vast litera- ter ! 

ture accumulated that bears upon the fever can 

history of yellow fever; in perusing the that the 

many works relating to this part of the has been the 
subject we are at once struck by the fact We have evidence 


} + 


hat at no time has the disease appeared mild chara 
r been suspected to appear in the trop- ®@mong the 
ical countries of the Orient ; India, Indo- from 1910 
China, Southern China, Japan, the inhabitants, } 


+ 


Philippine Islands seem to have escaped erly investigat 
or have never had any epidemic disease to us with 1 
that might be mistaken for yellow fever. to Barbadoes, 
This point is one that, in my opinion, show, spreading 
deserves consideration and study, for Indies, and 1 
inasmuch as the necessary climatic reinforced by 
heat) and entomologic (mosquitoes the slavers of 
conditions exist there, and the disease ference that 
has not as yet been extirpated (and it relation wit! 
will be very difficult to do so) from the came with 
other side of the Atlantic (West Africa), to spread 
the danger of invasion of the Oriental ‘‘spreader’’ 
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propagation was lacking; there are per- 
sons living in Cuba, for example, who 
remember having seen cases of sleeping 
sickness (trypanosomiasis) among the 
Negro slaves, who went on and died of 
the disease, here known as modorra or 
laziness. In some instances it was be- 
lieved that the slaves assumed that con- 
dition purposely so as to die and ‘‘thus 
vo back to their country.’’ The absence 
of the tsetse fly precluded any possi- 
bility of the disease spreading in Amer- 
ica, 

And so we come to the first authentic 
epidemic among white people, in the 
island of Barbadoes, in 1647. In speak- 
ing of the disease during the following 
year, Du Tertre’ says that ‘‘in the 
course of eighteen months it carried off 
one third of the inhabitants.’’ All the 
islands bordering upon the Caribbean 
Sea, as well as the mainland (Panama, 
Darien), subsequently suffered epidem- 
ics of yellow fever, while in some of them 
the disease established itself definitely, 
raging during the summer, less active in 
winter, but continually demanding a fair 
number of victims from the population. 
The lines of trade, then gradually devel- 
oping, brought the infection to Charles- 
ton, South Carolina, and the same year 
to Philadelphia, as noted above. The 
fever went further; during 1694 the city 
of Rochefort in France was invaded ; two 
years before, a naval expedition intended 
for Canada, after visiting the island of 
Martinique, caught the disease and, ar- 
riving in Boston, June 17, reported hav- 
ing buried at sea 1,300 out of 2,100 
sailors and 1,800 out of 2,400 soldiers! 
The ‘‘distemper’’ from the fleet ex- 
tended to the city, causing the exodus of 
many families to the country until the 
infection disappeared. 

The early nineteenth century was rich 
in epidemics of yellow fever, not only in 
America but in Europe as well. In 1804 
it went as far as Leghorn, Italy, Lis- 
bon, Portugal, and twenty-five cities of 


1 ** Hist. Gen. des Antilles,’’ p. 422, 


Spain were invaded. It also reap; 
in New York, Philadelphia, New H 
and Providence. 

In the United States, the South 
tinued to suffer periodically until 
when the last epidemic occurred in } 
Orleans. The same happened in 
Caribbean countries, in Brazil, Ee 
Mexico, Cuba, ete. I refrain from 
ting here the calculated number of 
lost during the space of years 
recorded; aside from the fact t 
would be inaccurate, as no records 
be examined from the countries that 
fered the most, the figures that I 
guarantee as true ones are frightfu 
appalling. 

This disease was particularly dre 
to the people because of the rapidity 
its evolution. A person enjoying ap} 
ently perfect health will suddenly 
sick; headache, severe unto a sensi 


bursting, often accompanied by a slig 


chill: soon severe bone aches will r 
the individual and the fever will m 
itself felt; at the end of 24 or 48 | 
all symptoms may subside or sudde 
grow worse, with uncontrollable von 
ing, first of gastric juice or food, | 
streaked with blood or containing 
ground matter. The kidneys bec 
congested and later more seriously 
fected, sometimes to the extent of 


plete suppression of all function, thu 


rapidly leading to death. If there 

no complications, cases are usually 

tled, one way or another, within six 
eight days; if the heart, kidneys, lw 
or liver were previously diseased, yell 
fever often takes its toll in very s! 
order; or if the attack is mild, e\ 
under those circumstances the conva 
cence is prolonged many days, sometin 
leaving permanent lesions that in 

end will shorten life. Thus in suc! 
short period of time, under great p: 


delirium, convulsions, perhaps, patien' 


die in greater proportions than in m 
other infectious diseases. Some ca 
see their end in 24 to 48 hours, all t 


“I 





ptoms 
‘onstant 
it gives it 
jaundice in 
1 always m 


] . 
n the giow 


ppears trom 


I lace TO di seril e } ere: 


tended to show that its course is 


short, the symptoms prominent, se- 
and distressing and that death is 
» often all too rapid. When patients 
illy recover they remain immune for 
rest of their lives. 
As it may be readily surmised, during 
those years ef repeated epidemics in 
various part of the Americas, the medical 
fession did not remain inactive; on 
» contrary, the most eminent clinicians 
ere deeply concerned in the investiga- 
n of the causes that produced such 
lire results in their respective localities, 
ind the theories advanced and the ex- 
planations presented filled the pages of 
both the scientific and the lay press. 
The old theory of mi or effluviae 
vas early thrashed over; the emana- 
tions from putrefying material, coffee 
that rotted at the docks in Philadelphia, 
was accused: it had been noted that the 
infection extended along the wharves, 
following the river shores; the foul 
sewers, where these existed, were also 
blamed for the ‘‘pestilence,’’ ‘‘ exhaling 
streams of unwholesome and poisonous 
One thing was generally ac- 
epted by all who studied the epidemics 
the influence of altitude. It was soon 
observed that the fever often invaded 
towns along the seashore or in flat lands 
and persistently kept away from even 
slight elevations, or when separated a 
comparatively short distance from the 
sea. This notwithstanding, during se- 
vere epidemics and exceptionally it has 
been known to extend beyond its usual 
limits to towns in the higher altitudes. 
Beyond these facts, repeatedly cor- 


known. We 
passes thr 
filters, and 


until the thi 


then can be detec 
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a 


of some of the internal organs, so that 
when that blood or said tissue is inocu- 
lated into susceptible 
monkeys they suffer an attack of the 


persons or 


disease, 

Until 1900 the quest for the cause of 
yellow fever had been entirely fruitless: 
the manner of its spreading was only 
conjectured and its prevention and 
treatment, therefore, a matter of hit or 
miss, in the hands of the most expert. 

When the United States government 
took charge of the political administra- 
tion of Cuba and Porto Rico, it soon 
established modern sanitary measures 
that brought down both the sick and the 
death rate, particularly in connection 
with the infectious diseases. Yellow 
fever, however, seemed to have been not 
at all affected, and the disease continued 
to collect its quota from the foreign pop- 
ulation, Americans and Spaniards 
mainly, apparently in the same propor- 
tion as before. Here was an epidemic 
disease which, contrary to all expecta- 
tions, refused to be put down by the 
same means that were successful as re- 
gards the other epidemics of beriberi, 
dysentery, typhoid fever, smallpox, ete. 
It was evident that a further study of 
its causes and the manner of its infec- 
tion was necessary. 

Major William Crawford Gorgas, who 
was later to acquire world-wide renown 
through his outstanding work in 
Panama, was the health officer of 
Havana, and General Leonard Wood (an 
army surgeon before the Spanish 
American War) was the military gov- 
ernor of the island. 

The surgeon general of the army was 
George M. Sternberg, one of the most 
distinguished pioneers in the science of 
bacteriology, and he naturally gave 
much importance to the laboratory in- 
vestigation of all diseases; he therefore 
appointed a board for the purpose of 
studying the infectious diseases of Cuba, 
with special reference to yellow fever. 
This board was composed of Major 


Walter Reed and Surgeons James | 
roll, Jesse W. Lazear and the writ 

Work was begun on June 25, 19 
distributing the necessary details a 
the several members, one man doi: 
post mortems of those who died, 
other the bacteriologic work, p 
of tissues and secretions of cases 
effort to isolate the germ, and the 
the preservation and study of the or 
obtained by autopsy. Major Reed, | 
the chairman, had no special wor 
signed to him; in fact, soon after 
board convened, he had to leave 
Washington so as to finish up the rey 
upon “‘Typhoid Fever in the An 
which was being prepared in colla! 
tion with Drs. Shakespear and Vau 

In the last days of June an epid 
of yellow fever developed in a cit 
the interior of the island, and in th 
days of July, by autopsy of some « 
supposed to have suffered from | 
cious malarial fever, I discovered 
epidemic of yellow fever among 
soldiers of the garrison. It was at 
epidemic that Major Reed and | 
discussed the possibility of mosquit 
transmission, and upon our return 
Havana it was unanimously decided 
give the matter a thorough sifting. 

The idea of the mosquito as a fa 
in the propagation of yellow fever was 
not new to us. Many years bet 
(1699) Dr. Rush, of Philadelphia, 1 
marked upon the excessive numbers 
those insects at the time of the | 
lence in that city; in 1848, Dr. Not 
Mobile, Alabama, suggested that the 
low fever poison was disseminated 


eS 


means of some insect ‘‘that remain 
very close to the ground.’’ In 1854 D 
L. D. Beauperthuy, French physici 
residing in Venezuela, published 
ideas regarding yellow fever, hold 
that the disease was caused by the bites 
of mosquitoes; that it was not found 
where mosquitoes were scarce or absent 
that it was produced by the same agents 
that brought about the intermittent 
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vers; that the striped-legged mosquit: 


Believ ing 


s a domestic variety, ete 


ha 


ry justly that vellow fever is not con- 


rious, he could not think of man-to- 


in transmission; this was left to Dr 


Carlos J. Finlay, a Cuban of 


gin, Who in 1881 gave his opinion that 


low fever was spread by the bites of 


m squitoes ** directly contaminated by 
tinging a yellow fever patient (or per- 
aps by contact with or feeding from 
s discharges).’’ Most unfortunately 
Dr. Finlay was 
ver able to convince any of his con- 


his greater glory, 
nporaries, he could never produce a 
single experimental case of yellow fever. 
d although some of his eases at some 
time or other had abnormal tempera- 
res, we know now, positively, that not 
of those inoculated by him could 
ive developed, as a result, an unques- 
mable attack of yellow fever. This 
lure in his part tended to discredit 
is theory which in substance was the 
‘rect one, though not exactly as he 
riginally enunciated it. 
Dr. Finlay was consulted when we de- 
cided to investigate his theories—a fact 
that naturally 


gratified him greatly. 


He gave us some mosquito eggs which 
subsequently hatched, the insects finally 
dying without causing any harm; he 


told us of his ingenious methods of in- 


eting t) 


he insects, which we followed 
for some time and subsequently aban- 
ed for better ones 

have 
gone extensively into the detailed work 
of the Army Board and I shall therefore 


] 


only briefly sketch it here, 


In many previous writings I 


since we are 
principally interested in the results. 
Upon obtaining a sufiicient number of 
the mosquitoes, the three working mem- 
bers of the board 


and Lazear 


Carroll, Agramonte 
devoted their time to 
breeding them and infecting them by 
feeding them upon yellow fever cases at 
the hospital, later applying them to 
themselves and to whoever was willing 
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low fever patient and not before, retain- 
ing the power to infect during the rest 
of their lives. 

4, The period of incubation (from the mos- 
quito’s bite to the first symptom of the 
disease) does not extend beyond six days. 

5. The germ of the disease, still unknown, ex- 

the blood of and in the 

serum, even after filtering, during the 
first three days of the disease. 


ists in cases 


These facts have been repeatedly cor- 
roborated and, based upon them, all the 
yellow 


campaigns against 


fever have been carried out, extirpating 


successful 


the disease from Cuba, Mexico, Ecuador 
and the United States. It was also ap- 
parently eradicated from Brazil, but 
during the last two years very evident 


epidemics have cropped up there, caus- 


ing justified alarm to other countries. 
The construction of the Panama Canal 
under the sanitary control of Colonel 
Gorgas was possible only because he ap- 
plied the measures derived from the 
Army Board’s findings. 

Within the last three years it has been 
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is, of value in preventing or curi: 


disease, and all measures to-day 
30 years, must be based upon t! 


coveries of the Army Board in 19 


It is possible, however, that 
near future the injection of conva 
monkey serum may be found us 
offsetting an attack of the diseas 
all those in contact with it or wv 
in the laboratory should be prot: 
that the treatment 


disease, large massive doses of t! 


manner. In 


serum are likely to prove benefici 


there is much clinical and experi 


work to be done before these p 
made sufficiently clear. 
To-day we must rest content 


fact that in civilized communities } 


be held in fi 
d 


sci 


fever should not 
elimination is a matter of few 


its discovery, if attention is direct 
telligently and persistently towar 


destruction of mosquitoes by 
tion) and their breeding 
suppressing all water containers 


place ‘S 


discovered, by working parties from the 
Rockefeller Foundation, that certain 
Asiatic monkeys (M. rhesus) are 
ceptible to yellow fever, so that now it 


to receive their eves, by proper dr 
and continued vigilance), since tl 
tients themselves are of secondar: 
sideration. 

is no longer necessary to resort to human In Panama. and the U1 
subjects for all kinds of experiments tates the menace of yellow fever 
that are being tried out in an effort jonoer cause for worrv or 
to elucidate the causative germ and nen poo Maes are ever on 
certain qualities of the virus (poison) ajert and have demonstrated that 
These experiments have In Br 
brought out many interesting facts with much | 
relation to the origin and the spread of 
yellow fever; for instance, it has been 
possible to infect the special kind of 
monkeys by just rubbing the virus upon 
their skin; also by the bites of mosqui- 
toes of other varieties of the same fam- 
ily, not previously tested for lack of 
subjects; also that the virus may be kept 
for many days, under certain conditions, 
without losing its infective power, etc. 
But nothing so far obtained can be said 
to have been of any practical value, that 


sus- 
Cuba 


alarm s 


of the disease. can successfully cope with it. 
the work of 
pered by the racial conditions of t 
people, the difficulty in educating 
population so as to cooperate wit! 
health authorities. The same handi 
is found in all wild or 
states, and they are the ones that 
keeping up the infection in the form « 
endemic, continuous, yellow fever c 
At present the fever can be found o1 
in West Africa and Brazil, the dis 
having disappeared from all its forme! 
well-known centers or foci. 


sanitation is 


semi-civilli 





FINALITY IN MATHEMATICS 


By Professor G. A. MILLER 
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+ at Prxring an 
still satisfving and 


The various extensions 
rem and t] fs ther 


numerous pro ) 
evidences 


ns with ot! 


nts, and in tl) 


lication oj 


final ac 


‘omplishmer 
s presentation seems to represent a 
nination of efforts extending through 


may be 


oY ‘ 
ats as 


{ 1. cae il , 
erred wide-spread appear- 


ances of the so-called Pythagorean triads 
uses of the 


Baby- 


verea 


nd the recently dise 


eorem even by ancient 


nians.? 

Text-books have contributed 
‘ully towards finality of results in ele- 
tend to 


ual currency 


pow eT- 


mentary mathematics since they 
establish a kind of intellect 
with respect to results which are com- 
There 


are various obvious similarities between 


monly regarded as fundamental. 


intellectual currencies and financial eur- 
rencies. In both cases standard forms 
their face 


values without considering the 


are commonly accepted at 
real un- 
derlying foundations. One wide differ- 
these that 
while every one has the right to try to 
originate intellectual the 
various governments usually reserve for 


ence between currencies is 


currencies 


1Cf. O. Neugebauer, Quellen und Studien, 1: 
81, 1929. 


always bee 
hand, if it « 


of this pr 


placency n 
brief his 
thereto are 
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development of each other since the be- 
ginning of mathematical records. In 
particular, it is commonly agreed that in 
the second book of Euclid’s ‘‘ Elements’ 
we find a kind of geometric algebra, 
problems 


ss ’ 


while geometric were 
solved algebraically by F. Vieta, and he 
has often been regarded as the founder 
From this point 
developments in geometric 
algebra as well as in algebraic geometry 
preceded the times of R. Descartes. On 
the other hand, the development of most 
of the standard forms of our modern 
analytic geometry, such as the usual 
forms of the equations of the tangent 
lines of the conic sections, appeared long 
after the times of R. Descartes. 

Even rectilinear 
nates, which are commonly called Car- 
tesian in honor of R. Descartes, he was 
far from the modern general views. In 
particular, he never used negative ab- 
scissas. If our modern students of 
analytic geometry were not allowed the 
use of negative abscissas they would find 
themselves greatly hampered, and if 
R. Descartes could take one of our mod- 
ern final examinations closing a first 
course in analytic geometry, with all the 
knowledge he possessed relating thereto 
while living, it is likely that most of our 
instructors would be inclined to flunk 
him. This statement is not intended to 
detract from his great mathematical 
abilities and deep insight, but it aims to 
convey a correct impression of some of 
the limitations of his actual knowledge 
along the lines whose development he 
influenced profoundly. 

The work of R. Descartes in analytic 
geometry is conspicuous for its lack of 
finality. Such a fundamental state- 
ment as the one that every equation of 
the first degree in two variables repre- 
sents a straight line and that every 
straight line may be represented by such 
an equation does not appear explicitly 
therein. On the contrary, such appar- 


some 


of algebraic geometry. 
of view 


as rega rds coordi- 
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ently final statements are usually es) 
cially emphasized in our modern w 
on this subject. At the close of his ‘ 
Géométrie’’ R. Deseartes stated t] 
hoped that posterity would be grat 
to him not only for the things wl 
explained but also for those wl 
omitted voluntarily in order to 
others the pleasure of discovering t} 
Our modern tendency, on the contr 
is to deal with finalities in treatin 
While the « 


having 


mathematical question. 
gruence of two 
sides and an angle opposite one of 


sides respectively equal does 


triangles 


not ss 
to have been considered before th: 
ginning of the eighteenth century 
now lay considerable stress thereon 
our works on elementary geometry 
the sake of greater completeness. 
Even in such a comparatively 

subject as the theory of groups ther 
many instances of finality. For e: 


ample, A. Cayley proved as early 
1854 that there are two and only 


abstract groups of order 6 as well as t 
and only two such groups of order 
These are obviously final results althoug 
the methods of proof may be alter 
As regards the former of these resu 
it may be of interest to note here t! 
twenty-four years after publishing 
A. Cayley published an article in t! 
first volume of the American Journal 
Mathematics in which he stated t! 
there are three groups of order 6. T 
fact that this error seems to have b 
overlooked by the editors of this perio 
ical, as well as by A. Cayley hims 
when his ‘‘Collected Works’’ 
be published under his personal super 
vision at a much later period, is a ver, 
striking instance of the fact that tl! 
most obvious truths are frequently ov 
looked by those interested mainly 
far-reaching generalities. 

While many problems in mathematic 
are being finally solved there are others 
of long standing which still await solu 


began 
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n. In fact, when a problem is finally 
solved it frequently points to a related 
» which can not be solved at the pres- 
time. As an instance of this 
nay be noted ihat while it is easy 1 
ermine all the groups of orders 4 
ted in the preceding paragraph 
yet possible to determine all 


ups of the general order g. It 


ecently been shown that the number 


.° 


» distinct groups whose orders are les 

an 100 exceeds 1,000, and the com 
plexity of this determination increases 

» rapidly with the number of factors in 

e order that there seems little hope at 
present that this problem will be com- 
pletely solved in the near future. Judg- 
ing from the past, it appears that the 
number of the problems which await 
solution will increase with the number 
of those which are finally solved so that 
the problem of the complete mastery of 
mathematics is becoming continually a 
more hopeless one notwithstanding the 
encouraging increase in the number of 
final solutions and their growing gen- 
erality. 

In view of the fact that the text-books 
on elementary mathematics are largely 
eoncerned with material which seems to 
have reached its final form as regards 
simplicity of statement it might at first 
appear likely that the final text-books 
on certain subjects should have been 
reached. On the contrary, the activity 
in text-book production seems to be on 
the increase, and while some new text- 
books are regarded by the public as no 
better and no worse than their predeces- 
sors, there is frequently a decided claim 
therein as regards improvement. While 
these claims may sometimes be due to 
misconceptions on the part of their au- 
thors it is likely that the present text- 
books on elementary mathematics meet 
actual conditions better than those 
which were prepared half a century ago. 
At least, the final text-book on an ele- 
mentary mathematical subject seems to 
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but the number of mathematical peri- 
odicals since the seventeenth century is 
very much larger.’’ It is obviously 
much easier to secure information in re- 
gard to the mathematical periodicals 
which were soon discontinued than in 
regard to the mathematical clubs which 
were soon abandoned. Hence it would 
appear possible that the quotation under 
consideration might be affected by later 
discoveries and more complete enumera- 
tions along these lines. 

Those who are not familiar with the 
recent activities in the history of mathe- 
matics might be inclined to think that 
the history of ancient mathematics had 
reached a stage of finality, but it is just 
along these lines that some of the most 
striking and revolutionary announce- 


ments have recently been made. The 
recent publication of a translation of the 
**Rhind Mathematical Papyrus’’ by A. 
B. Chace, of Brown University, is evi- 
dence of renewed interest along this line 


in our own land, and the periodical to 
which we referred at the close of the 
first paragraph is largely devoted to 
recent developments relating to very 
ancient mathematics. For instance, it 
is stated on page 80 of this periodical 
that the ancient Babylonians possessed 
a complete formula for the general solu- 
tion of the quadratic equation. Their 
restricted knowledge of numbers made 
it impossible for them to use this for- 
mula in all cases. Serious misstate- 
ments relating to the attainments of 


ancient mathematicians have ofte: 
sulted from a failure to discrim 
between the special use of a rule 
is equivalent to a general moder: 
mula and the extension of the nw 
concept so as to make this use 
possible. In the case of the quad 
equation thousands of years s 
have elapsed between these Two st 
Finality is probably one of tl! 
powerful incentives for the mat 
ical investigator since it dignifi 
object of his investigation enorn 
when he feels that his results w 
final as well as enduring. As an 
of fact, however, the element of fir 
is apt to be only transitory since 
possibilities for advancement are 
to appear even before the goal in 
is reached. On the other hand, 
vistas of further desirable advances 1 
present themselves there usually 
sense of enduring progress attained 
of special elements of finality in 
form of theories or methods whi 
sufficient to incite to a repetition 
effort. Thus mathematical prog 
seems to have been made with 
variations in speed and in the utilizat 
of earlier attainment for thousands 
years but never before with sucl 
amazingly growing number of part 
pants as during the last century. T 
great augmentation of efforts tends 
exhibit increasing resources rather 1 
finality as regards possible advances 





DIFFUSION, OSMOSIS AND OSMOTIC 
PRESSURE 


By Dean WARREN C. HAWTHORNE 


PRI { MICA SCHOOL, tA> 


is the reason that an odor 


so rapidly through even the 
air of a room? How is it that the 
vgen of the air gets into the blood, 
d the carbon dioxide gets out, even 
iwh there are continuous membranes 
tween? Why are wilting flowers, 
ery or salad plants revived by being 
laced in water? Why or how does sap 
rise in a plant? 
Then there is the question as to the 
rticular manner in which the digested 
od gets into the blood stream, and _ density, as 
from the blood vessels to the tissues sawdust wou 
here it is needed. At other points of Last weel 


e body certain portions of the blood CO} 


yper sul 


are being separated out as secretions. tall jar, 
How? It is not simply a question of The blue 
soaking through a leaky wall, as water bottom of 
soaks through a towel. At any particu- has alread) 
ar point certain substances only are per sulphate 
passed through, others are held back to of gravity 
be passed through apparently the same next m 
kind of a partition somewhere else. there i 
When a piece of fresh meat is placed top as at the 
in salt, the fibers soon become shriveled take a long 
and hard from the loss of the juices, the copper sul 
which go to liquefy the salt. But the it is to where 
water may pass in through the same as in the ease of 
kind of a membrane with equal ease in gases already 
other circumstances. Oysters are ‘‘fat- do it? For tha 
tened’’ by being placed in a vat of fresh solid dissolve 
water. We shall get a 
Fresh fruits in a thick sugar syrup nects all these 
and dried fruits in fresh water show phenomena : 
exactly the same behavior, losing water molecular phen 
in the first case, gaining water in the’ jing to which 
second. It seems to be merely a case of small 
the passage of water from a region’ going as fast an 
where it is plentiful to where it is not. until it strikes 
But what is the mechanism of the ex- velocity of the mol 
change through the partition? mean square of the veloci 
If I pour an ounce of bird-shot into sure of the temperature; 


VOI 
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accelerated by a rise in 

temperature. The total kinetic 
energy of the moving particles (4 Nmv’, 
where N is the total number, m the mass 
of each molecule and v* the mean square 
of the velocity constitutes the heat 
energy of the body. It follows that if 
two gases are at the same temperature 
have the same kinetic energy) the 
molecules of the lighter gas have the 
greater velocity. In fact, the molecular 
weights are found to be inversely pro- 
portional to the squares of the rates at 
vhich they diffuse through a porous 
partition. E.g., oxygen molecules are 
sixteen times as heavy as those of hydro- 
gen, hence the latter should work their 
way through small openings four times 
as fast as the former. Here is a little 
inverted cylinder of unglazed porcelain, 
closed by a rubber cap. From the cap a 
glass tube twelve or thirteen inches long 
extends downward into a_ vessel of 
water. Now I will bring down over this 
cylinder an inverted beaker and pass up 
into this a stream of illuminating gas 
consisting mostly of hydrogen and an- 
other light gas, carbon monoxide. AIl- 
most immediately, bubbles appear at the 
opening of the tube, showing that more 
gas must be passing into the cylinder 
than is passing out. Now I remove the 
beaker with its atmosphere of lighter 
gas, and the bubbling stops. Soon the 
water begins to rise in the tube, show- 
ing a diminution of pressure inside the 
cylinder to less than atmospheric. The 
movement in both cases depends on the 
relative amounts of hydrogen and air 
on the two sides of the partition. When 
there was more hydrogen outside, the 
balance of exchange was in; when the 
hydrogen inside had accumulated and 
there was none outside, because the 
beaker was removed, the outward flow 
predominated. It mattered not that at 
the beginning the total pressure inside 
was equal to that outside; to the hydro- 
gen molecules, the space inside was 
empty—the partial pressure of the 


} 


hydrogen there 

presence of other molecules, 
presence of the aborigines bet 
Pilgrim fathers, was only a 
hindrance. Immigration 

cen molecules would hay 
hydrogen concen 

the partition 

other. 

The kinetic molecule theory 
perfect an explanation (?.e., m 
picture) of this experiment tl 
ylving 


have no hesitation in ap] 


’ 
othe 


equal confidence to all the 


mentioned above, and with equ 
cess. But the theory does not res 
this sort of proof. If we imag 
elastic box containing an immens 
ber of tiny elastic spheres, be 
about and hitting th 
and each other, and then apply t 
rigid mathematical laws to the r 
of their behavior we shall find t! 
They will exert a uniform press 
the sides of the box (just like a gas 

(2) If the volume of the box be 
creased, they will immediately « 
the additional space, but the pre 
will be diminished (just as in tf! 
of the gas 

(3) The product of the pressure 
the volume will be a constant quant 
(just as in the case of a gas—Bo 


e sides of T! 


law). 

(4) This constant is two thirds 
total molecular kinetie energy of the s 
tem, or PV =%x4Nmv*. (The pr 
of a gas multiplied by any chan; 
volume it may undergo is the amount 
work done by or on the gas. This e 
tion has been of immense importance 
thermodynamics. The fact that it 
not been found wanting in spite of 
many demands made upon it indi 
that it must be founded on somet! 
fundamentally true. ) 

(5) If we make the further assw 
tion that these tiny elastic balls have : 
attraction for each other, also that t! 
must occupy some space (have volum: 
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S equation, 


es the 


rong evidence 
‘tness of our modern view 
there remains the skeptic’s 
} sé 


retort, Show me a molecule and 


| will believe.”” We may as well admit 
that this is quite out of the question for 
he vast majority of the molecules, for 
smaller than half the wave- 
say from perhaps 5 uu 
down to 0.2 uu, while light-waves run 
from 399 pu to 700 wu. A millimicron 
is about 4 ten-millionths of an inch 
it particles much smaller than the 
smallest visible under even the _ best 
nicroscope made, far too small to re- 

t waves f light that ean form 
an image, may, if illuminated trans- 
versely, and with a dark background, 
diffract the light and appear as bright 
points. Dust motes floating in a beam 
of light shining through an otherwise 
dark room or a searchlight shining 
through a fog illustrate exactly what I 
mean. Complicated methods have been 
devised for measuring the diameters of 
these particles, and it has been found 
that the smallest visible in this way run 
down pretty close to some molecular 
dimensions, though we may as_ well 
admit that they are thousands of times 
larger than such molecules as_ the 
simpler gases. 

But now glance through this low- 
powered microscope (10x) if you wish 
to see what I am talking about. Under 
the lens is a little chamber into which I 


theory; reca 
cules, and 
is continua! 
the smallest 


be thousands 


trom 


from another, 
and the body feels a unifor 


on all sides. hen we 


stant may vé 

the other side 

ticle a disth 

tinual knocking 
blows from t 

now observ! 


ticle of sm 


molecular Ri 


it does as the 
may ¢all it a huge molecule, and we 
here ocular demonstration of the ki 
molecular theor 

I ean not tell you here 
this phenomenon has been 


mathematical analysis, or 
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under tests; 
simply that we this 
thoroughly convinced of the existence 


has stood up 


pletely it 
are, by time, as 
and the behavior of molecules as we are 
of the swarming aggregates of molecules 
that State Street at five 
o'clock. The rapidity of expansion of 


jostle us on 


gas into an empty space is an indication 
of the rapidity of 
molecules. As 


movement of the 
easily be shown 
from the gas equation, PV = 4 Nmv’, the 


lightest molecule, that of hydrogen, has 


may 


an average speed of a mile a second or 
more at the freezing-point of water. 
That diffusion takes place more slowly 
when matter is already present is to be 
expected, but that it takes place at all 
under these conditions is proof that not 
all the space is occupied by the mole- 
cules. Comparatively speaking, there is 
more space, on the average, between the 
there 
for while the 


molecules of air than is between 
the earth and the moon, 
distance to the moon is only thirty times 
the earth’s diameter, the 
between the molecules of air is 
hundred the 
In the ease of liquids, not 


average dis- 
tance 
about one diameters of 
molecules. 
more than 75 per cent. is empty space, 
The mole- 


much closer to- 


so diffusion is still slower. 
cules of solids are not 
gether than the molecules of liquids, but 
there are acting here that we 
scarcely find a trace of in the case of 
liquids, which slow up molecular motion 
still more. But that it is still present is 
shown by the fact that a bar of lead, 
resting on a plate of gold for a year or 
so, was found to have more gold in it 
than was found when the experiment 
began. 

Let us return to our solution of cop- 
per sulphate. We see the progress of 
the copper sulphate into the pure water, 
but we do not see that the pure water is 
also passing into the region occupied by 
the solution. Water molecules are pass- 
ing in all directions, of course, but the 
presence of the copper sulphate has 
*“‘diluted’’ the water—reduced its con- 


forces 
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centration in other words—so that 
is a stronae r water current towar 
than from it, and 


continue to be 


away 


solution 
will h 
copper sulphate and the water are t 


the case unt 


oughly mixed all over the space oc 
If we 


water 


by them. 
rent of 
occupied by the solution evident 


pure toward thi 
be necessary to hold back the m 
of the solute. This I done 
ready 


have 
made 
1 have 


osmosis cell, 
mother nature. 

inside of this carrot, fille 
with a strong sugar solution a 


A glass 


through the cork into the s 


it up with a cork. 


ears ot is then placed in a 
In a very little while, 
tube 


pure water is passing im more rap 


water. 
the liquid in the indicates 
than the sugar molecules are able to } 
out. In have duplicat d 


liquids of different densities our ex] 


fact, we 


ment with the gases of different-s 
molecules and the porous cup, and 1 
visible what is taking place in every 
ing plant all summer long. The 
bathed in a dilute nutri 


mineral salts. Within 


hairs are 
solution of 
cells of the plant is a more concentrat 


solution—conecentrated because of t 
continual 


through the leaves and 


evaporation taking p 


beeause of t 
building up of large molecules of star 
and sugar out of water molecules 
earbon dioxide from the air. 

The white corpuscles of the blood a 
simple cells floating in the blood serw 
which is, essentially, a 0.9 per cent. sal! 
solution carrying a host of other thin 
in suspension. The water can pas 
through the walls of the corpuscle quit 
freely, the salt very slowly, but the pr 
toplasm inside the cell can not pass out 
in other words, we have here a cell wit 
semi-permeable walls. As far as t 
salt is concerned, the cell contents and 
the surrounding serum are of equal co 
centrations; we speak of them as bei! 
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be placed in a 

slightly stronger salt solution, water 
sses out more rapidly than it can pass 
and the cell shrinks and becomes 
nkled; if it be placed in a weaker 
on, it loses salt, absorbs water, 
and bursts. Distilled water 

on when taken int 


dissolves 


spring in southern France known 
he Poison Spring, but it contains no 
m—the water purer an the 
nary distil ater ‘he extrac- 
f sugar m the sliced beet is not 

: 


re washing it of the sugar, as dirt 


ie : * 
asned trom ciothes; the sugar dli- 


s through the cell walls as mol 


ecules. 

tS must no » erushed. as one 

or erushing the cells 

e obnoxious compounds that 

not later be got rid of. For- 
ately, the cell walls are impermeable 
them. An interesting physiological 
(periment may be mentioned here.’ If 
uterus of a guinea-pig be suspended 
an isotonic saline solution (0.9 per 
nt.) certain drugs will cause it to con- 
et. If the salinity of the surrounding 
juid be increased, the effect of the 
ig is diminished, stopping entirely at 
concentration of 1.3 per cent.; but, in 

weaker solution, the action of the drug he cell is ope 

is increased. In the stronger solution, permeable 


+} 


1e currents are from the cell out; in shall have a 
the weaker solution, the currents are in, cell, and a mo 
hindering the absorption of the drug in such as the salivary 

ease, helping it in the other. A A semi-permeal 
dose of bicarbonate to remedy the acid- absolutely necessary for the d 
ity of the stomach is taken with a little tion of osmosis al 
water ; the action takes place outside the solutions of hig] 
cell. But if a drug is to be absorbed by placed in a capillary tube, 
the cells, take much water, so as to de- lengths carefully measured, 
crease the tonicity of the fluids in the found that the more concentrated 
digestive tract and set up a current into become longer at the expense of the 


1+ 


the cell, which will carry the drug along concentrated. The surface of the |] 
with it. Some drugs, such as mag- oT 


ndlayv 
av | 


iss 
ss ! 


nesium sulphate, are not absorbed by the 3] 
I 


> 
>i 

24% 
Ti 


1 Bayliss, ‘*Physiology,’’ p- 163. ‘ 
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serves as the semi-permeable membrane. 
Two beakers, one filled with pure water, 
the other with a salt solution, if placed 
under a bell jar, will exhibit the same 
phenomenon, water distilling over from 
the pure water to the solution. 

To return to our carrot experiment. 
As the column of liquid rises higher and 
higher in the tube, it is evident that 
there must be a strong pressure exerted 
on the inside of the eavity, or ‘‘cell.’’ 
This has been named osmotic pressure, 
since it seems to be caused by osmosis 
(passing through) of the water mole- 
cules into the cell faster than they can 
pass out. But this, in turn, is due to the 
fact that the sugar molecules diluted the 
water (reduced the concentration) so 
that not as many molecules of water per 
second struck against the inside of the 
cell as against the outside—per square 
centimeter, of course. When equilib- 
rium has been attained, if the cell is 
strong enough to stand such a pressure, 
as many molecules will strike from one 
side as the other, so the net water pres- 
sure will be zero, and the extra internal 
pressure will be due to the sugar mole- 
cules bombarding the cell walls, trying to 
eet out but unable to. Haldane® defines 
osmotie pressure as the pressure of the 
water outside the cell, but in this he is 
in disagreement with the majority of 
physicists. It is a mere matter of 
nomenclature anyway; there is no dis- 
agreement as to the amount or the mean- 
ing of the pressure itself. 

It is thus seen that osmotie pressure is 
due to the same thing that brings about 
solution pressure of a dissolving solid 
or vapor tension of an evaporating liquid 
or the gaseous pressure of a permanent 
gas. And that is the motion of the mole- 
cules. The pressure is not caused by 
the membrane any more than atmos- 
pherie pressure is caused by the barom- 
eter, but to make manifest and to 
measure the pressure we have to keep 
the solute from streaming into an un- 

5 Rogers’ ‘‘Physiology,’’ p. 42. 





occupied region, just as we measur 
mospherie pressure only by preve 
the air from streaming into a vaecuu 
When we come to measure this os) 
pressure we run across some surpri 
relations. Measurement is made 
allowing the water rise as far ; 
will in a vertical tube attached to a 
containing the solution, and meas 
the hydrostatic pressure, or by ine 
ing the pressure within the ce 
means of a manometer until the i 
of water from the outside is prevent 
This is the better way, since the co 
tration of the solution is not char 
Let us make a solution of sugar, 


hean} 


gms per liter (about a he 


spoonful to a quart of water). It 


exert a pressure equal to atmosp 
So also would 0.0893 ems of hvdrog 
if confined in an equal space. But 1° 
is 171 times this weight of hydrogen a 
the molecular weight of sugar is 
171 times the molecular weight of 
drogen so there must be equal numb 
of sugar molecules and hydrogen m 
cules. In other words, we have eq 
molecular concentrations produ 
identical pressures. Does it not sug 
that they are in the same condition, t! 
gaseous ? 

If we change the volume of the s 
tion in which we have our 15.3 gms 
sugar, we change the pressure in t 
inverse proportion. But this is nothir 
but Boyle’s law which, we have seen, d 
scribes one of the most characterist 
properties of gases. Or if we chan 
the amount of sugar dissolved in 01 
liter of water, the pressure changes i 
the same proportion. If we dissol\ 
equimolecular quantities of other su 
stances in one liter of water we get e 
actly the same pressure, always provi 
ing, of course, that (as often is the eas 
there is no reaction between the wat: 
and the solute that changes the num! 
of particles in solution. Here we hav 
Avogadro’s law for gases—that equa 
numbers of molecules in the same vol 


y 


Boo 


















exert the same pressure at the 
same temperature. If, keeping the econ- 
tration the same, we 1 isure the 





‘tic pressure of a solution a 
| again at one degree above zero we 
1 that it has been inereased by one 
-hundred-seventy-third. Here we 
ve Charles’ law for gases 
We have 


. , 3 . 
Bov es iay 


mentioned the modificati 
Van der Waal’s 
essary by the attraction of the mole- 
es for each other, and the fact that 
molecules themselves must occupy 
some of the space in which they are mov- 
yr about. 
In the 
viations from the laws mentioned in the 


ease of solutions, slight de- 


*« w< ‘ ] 
st paragraph can be s! 


— 


own to fal 
an orderly scheme if we make di 


ywwanece for these factors and a few 
others that would naturally be of much 
more importance in solutions than in 


(Thus a sugar solution seems 
to act as if each molecule of sugar were 
associated with five 
We can not entirely 


ence of the membrane or the electric 


Frases, 


water molecules 

negleet the influ- 
charge it may carry. This will be dis- 
eussed later. Membranes are colloids, 
and little is known yet 
be expected of their behavior. 
we ascribe numerical values to such of 


as to what might 
But when 


these factors as is possible we get an 
equation of the same form as Van der 
Waal’s.? 

Fortunately we are not obliged to de- 
pend upon an actual measurement of 
comparing the 
tonicity of different solutions. It is a 
difficult operation. But theoretical con- 
siderations showing that the 
point, which is only the temperature at 
which the vapor pressure becomes equal 
to the atmospheric, is dependent upon 


osmotic pressure in 


boiling- 


the osmotic pressure are borne out by 
experiment. We have already pointed 
out that the surface of a liquid may be 
looked upon as a semi-permeable mem- 
6 Haldane, Biochem. J., 12: 464, 1918. 
7 Bayliss, pp. 150, 152, ‘* Text- 
Book of Comparative Physiology,’’ p. 48. 


and Rogers’ 
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brane Evaporat is t t 
I 
: 
ng through this membr e ( 
, ] > 
Ol€ es T! ive Su T 
: ' 
‘ rey to overe The i var 
( the other m les t 
d If there are mole . 
ther substanes present, tf ! 
| | 
vy to break v. tl t 
p ot just t t number or 1 
tT! , solvent \\ | y lo ’ ! 
through t surtac Fe ! 
make up tor this, the temperature 
' 
ve raised, increasing the averag 
ec 1} 
cr o1 a | tl mi | ‘ _ ‘ 
3m har ‘ . 
sal number of molecules a1 
PAY rs he ore \ I I I 
] ] , , , x 


stance will raise the boiling 
water 0.52°. This rise of the | 
point varies with the solvent, | 
erally more for other solvents tl 
for water.* 

Similar considerations apply 
separation of the pure solvent 
solution by freezing. The surfac 


h! 
} 


erystal acts like a semi permeabie 


only those m« 


In this ease, 


certaim n 


brane. 
with less than a 
the sur 


kinetie energy adhere to 


to the main be 


solidification 


liquid. When another sort of n 


is present which can not erysta 
must fall (averag: 


must decrease) until t 


temperature 
energy 


proportion of the total number 


' ’ 
| ‘ tT} > Treezing temper 


cules is below rhe 
as in the ease of the freezing of 
solvent. The depression of the 
point for a gram-molecular so 
water is 1.84° Centigrade. Det 


tions of the freezing-point and tl 


ing-point of various solutions ar 
stantly being made by the chemist 
measureme! r 

in other words, in learning t 

+ , } + r 
lve nu? ers ¢ | 

as molecules solution Sucl 


the erystal and give up their he 
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The electrical condition of the mem- 
as affecting osmosis has been re- 
ferred to. It must be due to this that 
many membranes found to 
transmit ions of one kind but not of an- 
For instance, the stomach walls 


brane 


have been 
other. 
seem to be permeable to the positive ions 
Na and H, but not to the negative ions 
Cland HCO,. Only if the food contains 
NaCl is HC] to be found in the stomach,® 
its presence being explained as follows: 
The NaCl dissociates into positive Na 
ions and the former 
diffusing threugh the walls of the stom- 
ach into the blood stream only as fast as 
they are replaced by the positive H ions 
from the blood. The latter arise from 
the dissociation of the carbonic acid in 
the blood, and this comes from the CO 
into the blood as the result of 
the general oxidation the 
body. Actually the acid never accumu- 
lates in the blood, for this reason among 
others that the sodium ions unite with 
it to give NaHCo., a salt with an alka- 
line reaction. 

Not always is osmosis through animal 


negative Cl ions, 


thrown 


processes ol 


membrane so easily explained as this, 
however. The walls of the blood cells 
are permeable to both H and Cl ions, im- 
permeable to Na and HCO, ions. One 
might be inclined to say it was a ques- 
tion of weight, but the skin of the frog 
allows Na ions to pass out, but not in, 
while K and Cl ions may pass either 
way. Probably no single explanation is 
sufficient. 

Fertilization of the the 
sperm-cell is accompanied by changes in 
the permeability of the wall, and part of 
Loeb’s success in artificial parthenogene- 
sis was due to his discovery of the salt 
solutions that had the correct osmotic 
pressure to stimulate natural conditions. 
Not only in the life history of the cell 
but even in its very beginning we find 
osmosis playing a very necessary part. 

One thing more remains to be said. 
Recalling that PV has the dimensions of 


® Findlay, p. 51. 


ovum by 
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work, it is evident that any 
the osmotic pressure within 
plies that work is being done, eit] 
or on the system. This can be caleu 
from the well-known expression f 
work done by a gas when its volu 
changing isothermally from V, t 
dV), W=PdV=RT log, (V,/\ 
being the absolute temperature and 
constant depending on the units 
For instance, the kidneys separate 
the blood a liquid of much high 
motie than the blood 
Incidentally, we may note that tl 
to be the 
osmotic pressure of the blood. W 


pressure 


neys seem regulators 
it is usually about 0.3 molar, extirp 
of both kidneys may run it up to 
six times that amount. But the os 
pressure of the urea and salt in 


neys is about molar. That is, tl 
been about tri; 


centration has 
From the above equation, it is eas’ 
ealeulate the amount of 


kidneys must do on the contents of 


work th il 


glomerules in order to keep up the 
cretion of the urine. Where this e1 
comes from and how it is applied to 1 
job in hand is pretty hard to un 
stand. There can be no disputing 
fact that it is being done. To shut 
eyes to the fact is equivalent to | 
+} 


Lio 


uninterested when we see water 
uphill. 

We may close by ealling attention 
the fact that changes of concentrat 
pressure 


(changes of osmotic witl 
the cell may take place by the splitti 
of large molecules into smaller ones, 
the reverse. In the latter case, the nu 
ber of molecules being less, the osm 
pressure and the result 
that energy is set free to be used in 
various processes of the body needi 
energy. Doubtless a more thorous 
study of the osmotie pressure of vari: 
cells of the body will go 
solving the mystery of how the bod: 


is lessened, 


far toward 


utilizes the chemical energy of the food 


partaken of. 





PHYSICAL TERMINOLOGY 


By Dr. DUANE ROLLER 


OF PHYS 5, 


saying that ‘‘one ought not to 
ticate things from words, but words 
1 things, for things are not made 
sake of words, , 


credited by 


in the 
Words must 
ins an d not 
signify th: 
ords hon ld re 
implied t ; 
ited. In the neterel 
not, of course, 
that instruments, processes 
fundamental. Yet, aside from 
nathematical symbols, they are the only 
means we have for giving unique desig- 
nations to the things that are more im- 
portant. These unique designations con- 
titute the terminology of science 
Terminology must exist but it ap- 
parently has little to do with the nature 
things. Consequently its problems 
isually fail to attract the scientist. The 
specialist ean afford to be indifferent to : : 
words simply because to be a specialist 35 £004 : 
is, in a sense, to have transcended such_ this know! ~~ 
matters. Faulty terminology may be- SC JS Una 


. — . la en;ts ft 
come very troublesome in fields like spece- “ments 0! 


troscopy and organic chemistry, or in superficial but intelligibie: to cont 


attempts to interpret the material of 
one’s own field in terms of the material 
of another. But in most of the older 
parts of physical science, the trained man 
experiences little difficulty. He knows The conte 

that radiation denotes one form of en- ing terminology 
ergy, and heat another, so that heat 
radiation can not very well denote both. 


Without discomfort he employs such wlary 
alists. These studies seem to lead to the 


two is to contouns vacueness of 


sion with profund 


l 


plify physics and chet 


ginner is borne out by the various 


studies made by the education- 
meaningless or ambiguous terms as dark 
te nsion, conclusions that the technical voca bula 


heat, gram molecule, vapor 
ries of the e lementary text-books are 


latent heat, chemical ray, electric capac- 


too 
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large and that there are too many new 
terms that are inadequately discussed. 
What naturally is not revealed by such 
studies is that there exist many terms 
that are inherently faulty or that need 
discussion for purely scientific reasons. 
This latter contention gains weight when 
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that may be regarded as superfluou 
least so far as the general student is 
cerned, are those which 
reciprocals of quantities already hay 


Examples of 


represent 


acceptable names. 
various types of unimportant terms 
anion, centrifugal force, diatherma 


magnetic length, 


quent pole, penumbra, simple vibi 


one attempts to analyze terms in the conductance, 
light of their possible faults. 

The remainder of this section is de- 
voted to a brief discussion of some of 
the such an analysis. To 
facilitate discussion the various faulty 
and troublesome terms are divided into 
terms that should be dis- 
earded; terms requiring careful def- 
inition or special comment, and terms 
having more than one meaning. 

There are many terms that should be 
discarded as working terms because they 
have synonyms that are less ambiguous 
or more meaningful. Among these are 
heat, theoretical mechanical ad- 
vantage, uniform motion, mechanical 
equivalent of heat and latent heat. Still 
other terms, such as positive electron, 
quantity of magnetism and therm, are 
not in objectionable but 
should be discarded because there already 
exist more widely used terms having 
identical meanings. When one of these 
terms, such as latent heat, has unusual 
historical interest, there can not be any 
objection to its retention in the text- 
books, but it should be regarded as obso- 
lete and labeled as such. 

Many terms in common use represent 
concepts that are not important enough 


Spe cific volume , concurre nt fore es, 


equivalent of a calorimeter and a 


results of lous dispersion. 

Needless contractions, such as grat 
photo-current and radio-element, 
still another group of superfluous ter 
Such contractions are often used int 
ehangeably with their parent terms | 
with only the latter defined. Yet to t 
beginner, a contraction is a new te 


three classes: 


for he has been taught that two scient 

terms which differ only slightly in for 
for example resistance and 
usually represent unlike though proba! 


ré sist 
sensrble 
related concepts. 

To label this or that term as uni 
portant or superfluous is, of course, 
invite an argument. 
likely to regard most of the terms of 
field as important, and rightly, since { 
his purposes so many of them are u 


The specialist 


themselves 


1 


For the general student, however, t 
are literally thousands of terms wl 
might as well never be known. To sel 
the most important terms might be a di 
ficult task, but this should not prev: 
the attempt. 

Particular attention should be given t 
terms which are undesirable but whi 
are apparently too firmly established 
There 


in the physical sciences to deserve spe- 
Some of these terms have be 
many of them, but the few that do ex 


cial names. discarded readily. are not 
been borrowed from the industrial arts, 
where indeed they may be useful. Some 
found their way into the text-books at a 
time, now remote, when apparently there 
was a want of subject-matter suitable 
for the elementary courses. Others orig- 
inated in the anomalies and paradoxes of 
science, which, as Faraday has said, 
‘fonly remain anomalies to us while we 
continue in error.’’ Still other terms 


are often very troublesome. Usually 
they are very old or else have a popu! 
origin and usage. them o1 
inated in misconceptions of a fun 
mental character: 
which the dimensions of energy 
divided by charge, originated at a 
when force and energy were badly ¢ 
fused ; atomic weight, which is neither 


Some of 


. ; . 
electromotive 10) 


has 
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id many other 


traditional 

ich terms is 

e of lack of 

synonyms. To re place them by 

newly coined terms would lead to endless 
change and confusion, for even the ac- 
ceptable terms of to-day may prove to be 
faulty when viewed in the light of to- 
morrow’s discoverie 


i 


s. Fortunately many 


or 


them have become so completely di- 


vorced from their original meanings 
that trouble with them is unlikely. 
Thus, while the etymology of a term may 
throw much light on the history of a 
scientific concept, it is not a sa 


afe cuide 
A és A 
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beginner to get an intuitional grasp of 
the original concept. Again, the orig- 
inal concept may be too general in nature 
for a given purpose, perhaps including 
insignificant or rarely observed phenom- 
ena. In this way, terms like specific 
heat, electromotive force, entropy, imn- 
stantaneous speed, force, temperature, 
calory and mass come to have several 
definitions—an established, general def- 
inition and one or more simpler defini- 
tions. It hardly need be said that the 
simpler definition should represent, 
whenever possible, an actual special case 
of the established definition and that its 
limitations should be made as clear to the 
student as the nature of the subject per- 
mits. 

Many words have both a popular and 
a scientific usage and the two usages may 
differ. This is the case with work, pres- 
sure, degree of elasticity and action. 
Many other words that the student is 
expected to know from his general read- 
ing or that he can find in ordinary dic- 
tionaries really are technical terms need- 
ing special explanation. One can not 
assume that the beginner has definite 
ideas about te nsion, normal, rate, scien- 
tific, theory, uniform, experiment, crit- 
ical, modulus and coefficient. A knowl- 
edge of these familiar words usually 
comes about incidentally, and this in- 
formal learning too often consists. not of 
understanding words and situations, but 
of encountering them often enough to 


get over the unpleasantness of their 


strangeness. The text-books can not, of 
course, define every term, and if they 
did they would defeat one of their pur- 
poses, which is to stimulate collateral 
reading. Since ordinary dictionaries are 
not always to be depended upon for ac- 
curate definitions of scientific terms, it is 
unfortunate that we do not have inex- 
pensive scientific dictionaries, specially 
prepared by men of science for use in 
elementary instruction. 

The sciences borrow many words from 
every-day language and convert them to 


their own special purposes. Or 
other hand, many terms peculi 
science are put to non-technical 
Both practices lead to confusion |} 
not always avoidable. To use at 
cal term in a metaphorical sense ma) 
necessarily be a sign of bad taste « 
part of the lay writer but it leads gr 
ally to the misrepresentation of th 
inal meaning of the term. W) 
worse, it tends to destroy the uniqu 
of scientific language. Without a 
terminology, any field of knowled 
seriously handicapped, a fact of 
the social scientist, for one, is well a 
Biologists might not have to give so 1 
time to the correction of popular 
pressions if treatises on organic ev 
could be clothed in the unfamiliar 
guage of, say, mathematics. But for 
blessings of a technical languag: 
fessional prohibitionists might 
themselves with relativity, or 
quantum mechanics, perhaps to 1 
of denying us our wave-lengths, 
ancestors have been denied their ta 

Popularization of terminology 
also to a premature familiarity 
strange terms which may breed cont 
for their meanings. The jarg 
subject like radiotelephony, 
psychology or aeronautics is gli 
ployed by untrained persons wit! 
apparent success that it indeed 1 
seem to them unnecessary to acquire 
fundamental knowledge of these fi 
A eonfirmed radio addict seldom n 
a graceful beginner in physics 


II] 

If this problem of terminology 
out to be largely a pedagogical on 
does not follow that it is a problem 
the educationalist alone to solve. Phy: 
eal science, fortunately, has reached 
stage where the educationalist wit! 
sense of scholarship will refuse to n 
dle with it without the assistance of 
scientist. On the other hand, if a 
vision of terminology is a pedagogi 
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+ 
A t 


pplied t 

In all probl ms I C] ne duea 
scientist and the educationalist will 
ntually 


scien 


r, for he is 


e onlv one who knows where things be 


' 
mg. The re 


faultv terminology as recogniz 


en like Maxwell and Kelvin, 


vyhom were purists in matters of lan- 
The few really outstanding text- 

of physical science are usually 
haracterized by a thoughtful selection 
of terminology and notat But for 
P 


the physicist and the chemist alone to 


determine what shall be the terminolo- 





SCIENCE SERVICE RADIO TALKS 
PRESENTED OVER THE COLUMBIA BROADCASTING SYSTEM 
WEST INDIAN HURRICANES 


By CHARLES L. MITCHELL 


RROLOC IND D ICT F¢ SI t O! 


Mer 


\ 


quite like! 


in the minds of people living 


| ae +) " 
1 Atlantie <« 


within the last 
‘n our experience that 
after a hurricane has affected a certain 
area the inhabitants of t 
will be quite ‘‘jumpy’’ for two or three nence. 
east, after such a visitation, belt, ca 
and that any intimation of the existence lantiec Ocean n 
of a hurricane, no matter how far dis- between South Ameri 
tant, or even the rumor of the existence that moves north 
of such a storm, will bring a flood of in- with the sun, an 
quiries for information to the Weather slight depression of 
Bureau. is, the atmospheric pr 
Before going further, it may be well by the height of m 
to say something of the life history of eter is lower than 
hurricanes. It should be of some inter- to the north or to 
est to know that the typhoons of the Far’ the winds are ligh 
East, the cyclones of the Bay of Bengal, rule, and local thunder 
the hurricanes of Australia and the usual afternoon convecti 
islands to the north and east thereof, rather frequent. Durin 
and the West Indian hurricanes are all the year that this belt of doldrun 
practically identical in manner of de- quite near the equator nothing hap) 
velopment, intensity and general direc- other than the conditions just descri 
tion of movement, from east to west. largely because of the fact that th 
However, because of the deflective force  flective force of the earth’s rotatio1 
of the earth’s rotation, which is to the necessary in the process of initiating 
right in the northern hemisphere and to cyclonic storm, and that force is so n 
the left in the southern hemisphere, the zero on and near the equator that 1 
winds circulate around the center of the such storms can originate there. H 
548 





from opposite 
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the island south of San Juan reached an 
estimated velocity of about 200 miles per 
hour, which is the greatest experienced 
in any hurricane of record. This is the 
nearest approach to the velocity of the 
wind attained in tornadoes of which we 
have knowledge. It is probable that in 
some tornadoes, judging from the 

1) 


effects, the wind attains a velocity of 3¢ 
to 400 miles an hour over an exceed- 


ingly small area. Hence the tornado is 


the most violent of all storms, but of ex- 
eeedingly small extent, and the hurri 
cane is next in violence, but covers a 
vastly greater area and, therefore, con- 
tinues for several hours instead of a 
fraction of a minute as in the case of the 
tornado. 

Now as to the method of receiving and 
disseminating information relative to 
tropical cyclones. The Weather Bureau 
maintains a network of observing sta- 
tions where twice-daily observations are 
taken and sent to Washington, not only 
on the mainland of the United States, 
but also in the chain of islands that ex- 
tends from Haiti around the eastern end 
of the Caribbean Sea to Trinidad, which 
is near the mainland of South America, 
as well as in the Panama Canal Zone 
and along the Caribbean coast of Cen- 
tral America. In addition, reports are 
received just as often from Jamaica and 
the Bahamas and from several stations 
in Cuba. Before wireless communica- 
tion with vessels at sea was established, 
the bureau was able to detect and follow 
the paths of tropical cyclones when they 
approached and remained near any of 
these reporting stations on land, but it 
was much handicapped when they 
passed either north or south of the main 
chain of islands, with their centers far 
out to sea. 

In recent years, however, the vessel- 
reporting service of the Weather Bureau 
has expanded greatly until now scores of 
wireless reports are received twice daily 
from vessels in the Gulf of Mexico, the 
Caribbean Sea and the western North 


Atlantie Ocean. 
he location 


code, t 

and longitude 

barometer, the 

tion from whicl 

state of the weatl 

the wind. All these data are 
the principal chart on w 
weather foree 

} 


Vased. 


of warnings i 

As stated bef 
that originate 
Islands are carrie 
drift of tl 
toward the West 
when two vessels 
of Bridgetown, B: 
east of the islan 
the eastern end 
radioed their mornin 
on September 10, 1928, and 
contained therein were plotted 
forecasting chart, it was instantly 
by the forecaster at Washington t 
usual undisturbed conditions ov 
region of the Atlantic Ocean. 
steady northeast trade winds and 
stationary atmospheric pressurt 
dominate, had been replaced by 
ereased wind strength and 
barometer. This meant to the for 
that a tropical cyclone was approac 
these vessels from the east or sout 
and special reports later in the day f1 
one of these vessels enabled the 
easter to locate quite definitely the 
ter of the storm. Incidentally, tl 
the farthest east that the bureau 
ever been able to detect the approac! 
a tropical cyclone. As a rule, ther 
few or no vessels in that partic 
ocean area, and furthermore, such 
sels as do traverse that region are 
always able to communicate with S$ 





Porto Rie 
muen static. 


the vessel 


adaloupe, ¢ 
Martinique. 


The same 


disturbance 
the evenin 
ech warning sent out 

fore its arrival on 


e severity and 


r of the hurricane were stressed, 


e location of its 


proximate direction of 


ensuing twenty-four hours 

well as the places it woul 

over or near and the probable time of 
arrival, were given. 

The effectiveness of the warnings in 
clearing the shipping lanes is_ well 
shown by the fact that not a single ves- 
sel report was received from near the 


center of the hurricane from the time 
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hurricane intensity have reached the velocity of from 100 

coast of the United States between Cape hour. It has been the ex] 

Hatteras and the mouth of the Rio Weather Bureau oft 

Grande during the last fifty years, only vestigated the an 

of them ean be elassed as damage from hurrica 
hurricanes both as to intensity constructed frame 


‘ter, and of these sixteen only a rule, suffer more t 


in s yuthern Florida, have oe- damage. Few well 
} 


curred within the last ten years. ings collapse and either 


A study of damage resulting from the lives of oceu 
hurricanes shows that, aside from dam- the greatest of 
age from high tides in low eoastal see- as the estimate: 
tions and along large and shallow lakes, ricanes on the 
damage by hurricane winds to buildings Florida, during 
constructed along or near the Gulf and amounts to mors 
South Atlantie coasts can be minimized _ since a considerab 
if the walls and framework of buildings due to wind damag: 
are sufficiently strong to withstand the ity of sturdy buildi 


+ 


wind pressure when the wind attains a_ that area is quite evident 


PSYCHOLOGY AND HIGHWAY SAFETY 


By Dr. WALTER V. BINGHAM 


INDUSTRIAL PSYCHOLOGIST, PERSONNEL RESEARCH FEDERATIO> 


THE science of psychology, in other called, now ranks along with tuber 
words the science of human behavior, is among the ten major 
being drawn upon to help meet a na- For children five to fif 


lio 
Lidl. 


tional emergency, the emergency created it heads the 
by the rising tide of automobile acci-_ girls were killed last year by a 
dents. than died of diphtheria, scar 

You do not need to be reminded how typhoid. The very li 
serious the situation is. In 1929 the in school are speci 
fatalities increased 10 per cent. Every also people over 
morning paper brings distressing evi- none of us, old or 
dence of the need for better ways of drive, ride or walk. ‘ 
preventing accidents. Based on the lat- this danger. Probably among 
est figures of the National Safety Coun- who are listening there is scarce 
cil, I estimate that in this country about who is not now thinking of some ri 
eighty-five people are being killed every or friend who has suffered in an aut 
day in street and highway accidents, and pile erash. 
more than twenty times that number Until due account is taken of bot 
hurt." physical and the mental circumst 

The life insurance companies tell me _ pejated to accidents. it is not possibl 
that the automobile disease, as it may be ake a comprehensive workable plan 
1 The reported deaths _ ry _— le - accident reduction. 
‘idents this year to September 1 indicate a 6 ' :, 
mon edge ok sand ver 1929, At this onthe The external physical conditions 
1930 fatalities will be in excess of 33,000. lead to accidents have as a matter of I 
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trolled. 


1crT 
Sih iis 


nave had 
ablest engi 
But what ot 
le too is a prol 


niy a minor 


ippen are 


brakes, tires, 


highway s 
Industria 
? ° 4 
studying the 
accid 


When a pe 


ents, 
llision he 

caused by inat 

motor vehicle 

due to inattenti 

the accidents 

asks, why w 

Why was his 

crucial moment! a a fair com- 
panion who distracted him? Was it be- 
eause of an illuminated advertisement 


that caught his eye? Or was the source 





5 5 4 


distributed 
chance. In 


just happen; they are not 
according to the 


a laws of 
studying records of accidents among fac- 
tory employees, street-car motormen, 


and bus drivers we too 


have found that more than half the acci- 


itomobilists 


dents occur to a relatively small propor- 
These are the accident- 


They have 


tion of the men. 
prone people, the repeaters. 
same 


had the raining and supervision as 


the others. They see the same posters 
and take part in the same safety drives. 
Yet they continue to have accidents. So 
the problem of the industrial psycholo- 
gist is clearly that of developing the most 
effective ways of studying these accident- 
prone persons and helping them to over- 
come their particular tendencies. 

Accidents have been largely reduced 
where this psychological approach has 
been added to the more familiar forms 
of effective safety effort—on the street- 
railways and bus services of Boston, for 
example, where we have had opportunity 
during the past three years to cooperate 
with the management, study the problem 
in detail and observe the benefits to em- 
ployees and publie which have followed 
the use of the measures recommended. 
There, under my direction, continuing 
studies have been carried forward and 
practical aids developed and installed. 
Collision accidents have been reduced 
one half. The Anthony N. Brady Me- 
morial Gold Medal was recently awarded 
to this company for the best record in 
accident reduction of any street-railway 
system in the country. Men and man- 
agement are proud of their fine accom- 
plishment, and good-will toward the road 
has been increased among the car riders 
and pedestrians of the large metropoli- 
tan district which it serves. The finan- 
cial saving, through reduction in deaths, 
personal injuries and property damages, 
in 1929 exceeded $300,000. The appli- 
cation of industrial psychology to acci- 
dent prevention has its economic as well 
as its humanitarian values. 
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One of the important Pp 
been investigating is the relation | 
slight and serious acc 
Wherever adequate records have 


yund that 


mishaps 


made available, we have fi 
who have 


people 


minor accidents are on the average } 


a sel 


apt to meet with 
The problem 


day. 


acciden 


cover these 


them to become 


before they meet 
Nearly all these met 
to avoid accidents as 
not know why th 


luek’’ as they call 


find out why they 

and then help them 

habits and right mental attitudes s 
they can more surely avoid accide 
This has been done with 

The resulting decrease in accide 
been brought about, I am pr 

not by discharging the men 
accident records and hiring others, 
by helping these men to change 


t 
become 
What 
others can do. 
that a large majority of the automo 


ways and competent, car 


drivers. these men have don 


I believe you will ag 
accidents happening to-day are r 
quite unnecessary. 

I am often 
women make the better drivers. 


whether men < 
Wome 


have fewer accidents than men, but tl 


asked 


is not because they are better drivers o1 
It is because they do n 
When 


women have a chance to operate the sam: 


the average. 


do so much driving. men al 
kind of vehicle over the same streets for 


hours a day, the 


the same number of 
women have about three times as many 
This fact came 


men and women 
} 


collisions as the men. 
to light in a study of 
taxicab operators in Philadelphia, pub- 
lished in the Personnel Journal for Feb 
ruary, 1929. 

Women and girls have the advantage 


over men in at least one regard. Not 























nearly so many of them are color-blind. 
They rarely have any trouble in telling 


d from green. But the latest r 


. . r 4 
S arches show that about 


elve is born with this peculiarity 


retina. Whe driver runs by 


red ones. 
im. When he is driving an automob 


naturally tends to confuse red and 


ereen signals. Curiously enough, many 
such drivers are quite unaware that they 


ave this handicap 
So psychol PIstS Nave coop rated wi 


safety engineers in standardizing t! 





colors to be used in highway signals 


They have found the particular hues of 
red and green that are least apt to be 


confused, even by drivers with this color 
defect. They have also undertaken 
at even the 


arrange these signals so t 
‘olor-blind eye can readily tell them 
apart by their shape, position or number. 

Color-blindness and other visual de- 
fects, however, are not among the major 
causes of high vay accidents. Neither is 
slow reaction-time as serious a matter as 
wosed. Variability of 


is sometimes su] 


reaction-time is a better indicator of 
proneness to accident A habitually 
narrow, focalized attention is thought to 
be a handicap, since a driver needs a 
certain dispersion of attention; he needs 
to know the total situation, to be aware 
of what is happening on both sides of 
him as well as directly in front. He also 
needs imagination enough to anticipate 
what the other driver is going to do next, 
or the little child playing beside the 
road. Some operators are handicapped 
by excessive perseveration, the tendency 
to keep right on doing whatever one has 
begun to do. Others are hard of hear- 
ing. One of my friends has to drive with 
only one arm. But whatever a person’s 
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lewislature, ask him how 


and 
you must wait before you 
nefit of 


a rood driver’s 


hse iaw: 


The psychologists who have been study- 
pro 


thoroughly 


blem of preventing accidents 
in sympathy with the 
examinations. 
good deal to 


n—to 


movement for drivers’ 


Indeed, 


lmprove the m¢ 


they have done a 
‘thods of examinati 
make them more practical, more thor- 
ough and at the same time more simple 
For 
years ago they developed and standard- 
ized United States Army the 


practical 


to administer. example, twelve 
for the 
truck drivers 
chauffeurs which have ever since 


tests for and 
served 
At the present 


motor 


as model examinations. 


time, psychologists and _ state 


vehicle administrators 


to make 


are cooperating 
such examination methods still 
practical and useful. 


Sifting out t 


more 
1e most incompetent driv- 
ers by means of license examinations is, 
however, only one step toward accident 

the 
special examination of the driver with a 
bad brought the 


who is 
authorities for a hearing to see whether 


reduction. Even more valuable is 


record before 


revoked. This 
» go to the root of the 
vhether the man’s 


his license should not be 
examination aims ti 
matter, to find out 


unsafe driving is due mainly to his con- 


stitutional sl 
eontrol; or 
practice, his W 
drivers: or to 
instability or 
cause. Then 


whether 


behavior for 
Industria 
the 


solved all pre blems of a 


ceptibility, nor discovered all 

tive means ol drivers ol 

dangerous wa) 

than a good beginni 

believe you will agree, 

psychological approa 

is essentially sound. 

the test by observill ge vi 

driving, your own t 

while at the wheel, your at 

other drivers and toward 

and your behavior when a sudd¢ 
y arises. This isa 

knows but wl 
someti 


common automooblt 


HEREDITY AND ENVIRONMENT 


By Dr. ALBERT F. BLAKESLEE 


TITUT N OF WA 


Tuts last 
porter asked me to predict the future of 
the Lindbergh baby from the stand- 
point of its inheritance. The reporter 
seemed to think a student of heredity 
ought to be able to tell what a child will 
amount to if he knows what its parents 
accomplished. I declined, 


Summer a newspaper re- 


have how- 


LAND 


ever, to be a fortune 


horose ype 


expected 


detailed 
doubt I 
ehild will 
father. If the child should spend 
of his future hours in the 
doubtless will, would this be 
he inherited 


was 
become a great 

alr, 

chiefly 
father’s 


cause has 
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tentialities 
he developme! 
by means of the surr 
it is subjected In ot 
future of the child is det 
interaction of t 
trolling life—here 
The biologist 


heredity the so-called 


money or of antique f 


means by heredity what the individual 
receives from his ancestors not as vVisi- 
ble heirlooms but as capacities to de- 
velop and respond in definite ways 
under different surroundings. The sur- 
roundings or opportunities to which the 
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give the plant or animal the power to 
respond in a certain way to a given kind 
of environment. 

If the environment is changed, the 
plant or animal may respond in a dif- 
ferent way without changing its hered- 
ity. Thus if we dislike pink-flowered 
hydrangeas we can make their flowers 
blue by adding iron salts to the soil. 
But their offspring, whether they came 
from pink or from blue flowers, would 
be alike. In both cases they would in- 
herit the same power to respond to the 
amount of available iron in the soil, and 
their color would depend upon how much 
iron they were able to absorb. 

An example may be given from ani- 
mals. The so-called Himalayan breed 
of rabbits is white except for its ex- 
tremities which are black. It was dis- 
covered by experiment that if the 
temperature of the skin were lowered, 
the hairs that grew out would be black. 
This particular breed of rabbit inherits 
the capacity to develop white hairs if 
the temperature is high and black hairs 
if the temperature is low. Whether the 
animal had white or black hairs, how- 
ever, would make no difference in the 
color of its offspring—noe more than 
would dyeing the hair of the mother 
with whatever cosmetic humans use to 
make gray hair look young. It is not 
color of hair as such that is inherited in 
this breed of rabbit but rather the power 
to produce white or black hairs in re- 
sponse to a high or low temperature 
environment. Most breeds of domestic 
rabbits do not inherit the power to re- 
spond to temperature differences in 
their environment by a change of coat 
eolor. They are either white or pig- 
mented at all temperatures. 

It is often difficult to decide whether 
to attribute a difference between two 
forms primarily to heredity or to envi- 
ronment. I sowed two batches of seed 
from a single ear of corn. One batch I 
planted in hills far apart. The variety 
had inherited the power to grow tall 


under favorable conditions and 
plants reached a height of ten or t 
feet. The other batch of seed ] p 
close together. They grew only 
four feet high. Shortness in thi 
might be attributed to 
factors of crowding, 

was the same. An 

called the Tom Thumb 

planted at the same time in hills 
apart and in the same kind of s 
was a dwarf variety and grev 
three or four feet high. In compar 
with the variety of tall corn under s 
lar environmental conditions, the s 
ness of the Tom Thumb variety n 
be attributed to heredity, since 


++ 


vironment was the same. Thus i 


be seen that both heredity and en\ 
ment may bring al imil 
The shortness of gro 

example. 

Now what about th 
ity and environment 
generation? Seeds 
Thumb dwarf variety 
the next season, as might h: 
pected from the her 
variety. 

[I planted also seeds from tl 
plants which had been dwarfed 
crowding, alongside of seeds from 
tall corn which had been grown 
apart. There was no difference in 
height of the offspring that result 
The dwarfing due to the enviro1 
had not been inherited. 

Environment and heredity as ca 
are fundamentally different. Envir 
ment works upon the individual and 
effects are transient. Heredity wor 
upon the offspring and its effects 
enduring, from generation to gene! 
tion. Inherent characteristics only 
transmitted. It has been’ general 
assumed, however, that characters 
quired as a response to a good or t 
bad environment are handed on to t 
next generation—that a man’s colli 
education, for example, will affect t! 
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his newly born children. 


reasing knowledge has failed to 
rt this assumption. So-called 
red characters seemingly can 
nded on to one’s descendants. 
It follows, therefore, 
exercise of mental 
wers of parents can direct 
eir children. A man blinded at 
uld have no « 


yportunity to 


mT 
ye 
painter’s art, however 


vifts with which 

ehildren would 
tistic power than if he 

ll sight and become 

artistic production. : 

it in both eass he chanees would be 

jual of his children developing into 

ecognized artist he contrary, 

1 

environment 

opportunity 

recognizing and devel ye any 


‘TISTIC 


xposed. 
potential image ready for devel 
ent, which correspond the hered 
Chemical sol 
photographer furnish an environ- 
ment which reveals the lines already 


} 
‘ 


impressed upon egative. Differ- 
ences in this environment. brought 
about by changes in the manner of 
developing the rative may alter the 
appearance of the finished picture. 
And yet the development can bring 
nothing new into the picture. Its out- 
lines were foreordained at the moment 
the sensitized plate was exposed in the 
camera. After we are born, we can not 





INVESTIGATING TETANUS (LOCKJAW) 


By GEORGE E. COLEMAN 


UNIVERSITY OF CALIFORNIA 


His is an era not only of outstand- pure culture and has reach 
ing scientific achievement but also of of sporulation. All one s 
} hort } 


educational activities sponsored and _ able short, th 


in rods, 1 


aided for the benefit of the people by a perfectly spherical ring or 
peo] f y S] 


scientists themselves. Particularly is atone end. These are ¢ 
this true of the medical sciences, and forms. There are also 
fortunately so, for in no other field is it spores which have lost 
possible for an interested and suffering attachment. This organis 
public, avid for reliable information produces its fatal 1 
concerning health and disease, to be so in the absence of fr 

led astray. Radio broadeasting by the therefore called an anae 
American Medical Association, educa- cillus also forms a spore 

} 


tional medical films, lectures by hos- or form of resistance whic] 


pital staffs, life insurance pamphlets perpetuate the speci 

and authoritative books and articles in conditions, such 

magazines and newspapers are all rap- proper food, which w 

idly opening for the masses the gates continue to propagate 

to a field hitherto closed and more or less_ cells. Tetanus is not 

wilfully hedged with secretiveness. The ease but develops on 

public is at last and truly becoming tured or contused wounds 

scientifically minded and therefore able in which dirt or something 

to realize more and more some of the taminated with tetanus spores m 

difficulties inherent in the solution of entered. 

the most baffling medical problems. The There are sever: ther s} 

details of the investigations of some of spore-bearing anaerobes which 

those successfully solved would, if de- fatal wound infections, 

scribed in the vein of Fabre’s works on that of gas-gangrene, but 

insects, thrill the reader like a best seller spores more resistant to heat 

among detective stories, for they too septics. Nor do we know of 

deal with life and mystery. produces a more potent toxin or 
While cancer continues to take its which acts on the nervous system 

enormous annual toll of human lives’ such an insidious or peculiar way. 

there is another disease—tetanus, popu- 

larly called lockjaw—which is fortu- THE Polson 

nately far less prevalent but equally or In passing I should mention 

even more deadly. This disease pos- anaerobe Clostridium botulinum wl 

sesses many fascinating problems for produces a powerful poison in cant 

the medical investigator. These hinge and preserved foods and which has bi 

largely upon the many peculiar proper- the cause of many fatal outbreaks 

ties of the germ of tetanus (Clostridium boetylism. This organism perhaps shai 

tetani). with the tetanus bacillus the doubt! 

BACTERIOLOGY honor of producing one of the n 

Let us visualize the microscopic pic- deadly poisons of any living thing. W: 

ture of this bacillus when it is grown in know little quantitatively of the to: 
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tv drops (approximately on 
meter tl mixture injected 

mouse would kil 
in four This amount 
called t minimum 


culture and conta 


lethal al 


usanadt] ol origina 


would 
centimeter o ie culture 


usa ad TIES 


relative susceptibility to tetanus 
xin of the various animal species and 
used in bacteriological researe|! 
practically nothing quantitatively 
regarding mat It has been estimated 
clinical data that, excepting the 
the most suscep 


he is probably 


tible of all 


The resistance spores to dry 
heat and boiling ari according to the 
particular strain ther conditions 
Certain strains w “¢ a boiling tem 
perature for over a our, While those of 
the botulinus org resist boiling 

r five hours so extremely 
sistant ti certain 
Strains of SUrVIvVe 
“Cla iIVS0O 


er one | 


fficulties 
ts very spec 
material 
wound 
other bacteria 
imbers than tl! 
ese outgrow 
eulture 
proot that th 
spores or baci 
00, the metabolic 
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the body, the Toxin Ol 

tetanus, diphtheria, botulinus, 

vel after the animal has been 
jected with several gradually increased 
doses of any one of these toxins. This 
reaction is specific only for the kind 
of toxin injected This applies 
snake venoms and other substances as 
well Kor purposes of immunization 
of both man and animals, formerly 
tetanus toxin was partially neutralized 
with antitoxin before being injected 
but a newer method is now. prac 
ticed which avoids the use of anti 
toxic serum and ineludes a modifica 
tion of the toxin by formalin This 
chemical destroys the very toxie prin 
ciple of the toxin but leaves intact its 
immunizing bodies. The use of this lat 
ter product with human beings avoids 
possible serum sickness. It is ealled 
anatoxin, while the other is called toxin 
antitoxin. Antitoxie serums from horses 
immunized against tetanus are now con 
centrated and standardized so that one 
cubie centimeter (about twenty drops 
of a potent serum 1s often obtained 
which will neutralize one to two million 
guinea-pig minimum lethal doses of 
toxin. This is the product which is now 
used to prevent and to attempt the cure 
of developed tetanus in the wounded 

By the injection of formalinized bae 
teria and spores into animals one can 
produce an antibacterial or an antispore 
serum which has distinet bactericidal or 
sporocidal properties—at least in the 
test-tube. It is the hope of research to 
prevent the growth of tetanus spores 
and bacilli in the body by this means 
As vet no clear-cut results have been 
obtained with tetanus, but recently 
English workers have obtained some 
very promising leads with other wound- 
infecting anaerobes. The question as to 
whether these sera obtained with one 


type of tetanus bacillus will be effective 


in vivo against all other types is still 
undetermined. This is perhaps the most 
important problem before us to-day 
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TETANUS ( 

About 25 per 
population of tl 
region have tetar 
testinal tract. It ha 
one worker that 
extent, are immune 
neither the writer nor 
as the literature ha 
found a trace of 
human sera whether 
carriers. Some normal hi 
ever, very slightly diluted will 
nate certain types of tetanus 
some, in fact, several types in 
individual. It has been pretty 
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corpuscles to destroy them as by the 


degree ol tension which may 


oxvgen 


exist there. Where pus and extensively 


devitalized tissue Is present this may 


possibly fall to zero and the spores then 
develop 

As the period of incubation of tetanus 
in the wounded may vary from three or 
four days to six months or more, in fact 
after the 
healed, the mechanism of 
the 


produced 


wound has completely 


long 
tetanus infec- 
becomes one ot ereatest com 


The 


development begins gradually 


tion 


plexity toxin when 
increases 
as the bacilli multiply. This creeps up 
the 


root-fiber sucks up moisture, and begin 


motor nerve endings almost as a 


ning in the affeeted part slowly para- 
lvzes the entire motor nervous system. 


When this 


substance 


once combination of nerve 


and toxin takes place, no 


known medical procedure can separate 
them. Nor can the continued absorp- 
tion of the toxin be prevented except 
1) by the neutralization of uncombined 
toxin which, when rapidly produced, 
also enters the blood stream and may be 
absorbed by nerve endings all over the 


body, and (2 


by the prevention of the 
the 


In developed tetanus these con- 


further development of bacilli in 
wound 
tinued injections of large quantities of 


antitoxin undoubtedly take care of 
much of the free toxin remaining unab- 
the but the 
development of the bacilli con 
trolled there is a limit to the endurance 


of the sufferer, and he dies, especially if 


sorbed by nerves, unless 


can he 


treatment is not begun early and con 


tinued vigorously. 
Experimentally our first endeavor is 


to reproduce the natural infection in 


animals with counted spores. Even 


when injected after severely devitalizing 
the musele with other bacteria or chemi- 
cals, until recently several hundred mil 


lion were required to infect 


spores 


guinea-pigs. A method has now been 


perfected at the University of California 
which enables us to produce tetanus with 
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only ten to fifty spores 
ber in all probability ni: 
irly 


IS more nei simulated 


tion reduced and mort 


obtained in the study 
curative serums 

The particular questio 
prevention are those 
prophylactic serum 
tvpes of tetanus bacilli 1 
the 


animals with the 


serum produced 

toxin of 
nine thus 
But 


ably plays a 


riven types 
this serum, as now pre 
part 


rermination 


negligible 
the 
wound 

and the 
toxin if it 


preventing 
spores In a Other factor 


this, 
neutralizes the 


mine antiserun 
Is not 
idly produced In the meant 


natural defensive mechanisn 
body may stop the bacilli fron 
When this does not occur may 
possible more surely to prevent 
cure developed tetanus if our pri 
antitoxie serum can be made to in 
spore or bacterial growth-inhibiting 
stances? This is another on 


Some 


that 


major problems. eminent Ens 
feel 


they 


investigators the serolk 


have done all ean and that 
physiologists will now have to 
the work. Many physiological invest 
tions with drugs are in progress wit 
view to the reinforcement of the nat 
defenses of the body in its resistan 
the infection as well as to the eff 
the absorbed toxin, but the com) 
solution is not vet in sight 

It is thus that 


strugele TO expose the 


seclentists work 
hidden secret 
nature and to control her 
Meanwhile 


Just ifiable hope 


| 


humanity waits, bu 
Its part is to 

age science by its interest and appre 
furnish the  necess 


that 


tion and _ to 


material aid ereater numbers 


competent scientists may be | 
trained and thus hasten the solut 


our complicated problems 
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THE FIFTH INTERNATIONAL BOTANICAL CONGRESS 


ft their 
Institute in 
August 
ing a special train 
tes to Cambridge, where the congress 


illy convened on Monday morning 


acterlology, 
echanan, lowa State ’ 
vraphy and Ecology, Professor H. ¢ 
les, University of Chicago; Genetics 
Cytology, Professor O. Rosenberg 
taniska Institutet, Stockholm; Mor 
NO and Anatomy Professor .J. 
Schoute, Groningen; Mycology and 
it Pathology, Professor L. R. Jones, 
iversity of Wisconsin; Plant Physi 
0 Dr. F. F. Blackman, Cambridge 
hiversity ; Pale botany, Dr 1) H 
tt, Basingstoke; Taxonomy and No 
nelature, Professor L. Diels, Berlin 
le scope of is paper does not 
rmit a detailed consideration of the 
unerous and important papers that 
re presented before the various sec 


ms of the coneress Abstracts of 


ese communications were published 


advance of the congress. forming a 
27 pages, copies of which were 
supplied to all delegates Provision was 
ade for the ultimate publication ot 
e full proceedings, and the papers 
resented are now in the hands of the 
ditorial committee 
The executive committee of British 


itanists, charged with making ‘tailed 
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r binomials in all grou rf 1.200 official delewa 
the vote being 158 yes, Britain was_ part 
sented, but there 


al actions of the section vates in attendance 


to appoint a large international com States. Other importa 


ng in its membership one large contingents, and 
re representatives in each country, smaller commonwe: 
ler interim problems in relation tives present. The 
International rules, the details international in 
andled by a small executive com dance including 
In addition to the appointment ing botanists of 
international committee to con entire congress 
problems of nomenclature, other nounced spirit 
important committees were appointed, will, which was particular 


including one to standardize the ter in the long and com 
minology used in ecology : one to com appertaining To The 
pile and publish an international botan clature; here many 


| ‘re td e | resent 
ical adadre SS book, and one To standardize wert he ld, ’ t all pt . 


descriptive terms used in- systematic by the desire t aaa 


botany. Ings; each Was willing 


At the final plenary session of the and all who took 


congress, the invitation of the Nether 


lands to hold the next congress at Am familiarize then 


or who merely 


} O27 ‘ate westions nndeer 
sterdam in 1935 was accepted cated qucesws — 


rr} 1 . . i } “eSSe W th the desiral 
The Fifth International Botanical impressed : - 


. ing to an understanding tha 
Congress was, unquestionably, the larg 
. truly international as we 
est and most Important gathering of 
- to the majority of bota 
Its kind vet held In eXCeSS ot 18) . 
; of endeavor. 
Countries were represented by about 


JOHN GEORGE HAGEN, §.]J. 


IN the quiet of the secluded little in Pope Pius X, t 
firmary of the German College, Rome, Vatican Observatory 
Father John G. Hagen, S.J., piously tiring devotion, incre: 
passed to his eternal reward on the his vears advanced, hé 
morning of September 6, 1930 post until his |: 

Father Hagen was born at Bergenz, — tirement Upon 
Austria, March 6, 1847. Upon the com- eightieth birthday, 
pletion of his early schooling, he entered Father, Pope Pius X] 
the Society of Jesus and pursued his medal and presented 
higher studies at Feldkireh, Miinster in recognition of 
and Bonn. Shortly after his ordination rendered in the fie 
to the priesthood he came to the United search. Astronomy lost 
States and was employed as professor of Father Hagen a_ splendi 
mathematics at Prairie du Chien, Wis- and a tireless worker, and a wid 
consin. Being appointed tothe director- of acquaintances a charming frien 
ship of the Georgetown College Observa The ‘‘Atlas Stellarum Variab 
tory, Washington, D. C., in 1888, he may well be styled Father Hagen’s 
remained in this position until, in 1906, work. Only those familiar wi 


he was summoned by the Roman Pontiff, study of variable stars can | 





THE PROGRESS OF SCIEN Ie 





at to A 
oS / ae 


a Sn 




















FATHER JOHN ¢ 





THE SCIENTIFIC MONTHLY 


DR. ARTHUR D 





PROGRESS OF NS 


THE AWARD OF THE 


PERKIN MEDAL TO 


Herbert 

hose repress 
are SOocLetr\ 
American ¢ 


Electrical Soci 


f Chemieal Ens 

» Chimie Industri 
Dr. Little is 
American 
American 

neers and 
Industry 
presided 

of the soe] 

In 1929, at 


Manchester 
oraryv degree 
Manche 
him 
Dr. Litt 
he field of 
to industry 
processes To 
tanned 
lulose ace 


from Souther 





THE SCIENTIFIC MONTHLY 


FROM INTERLAKEN 





THE PROGRESS OF St 








NE ON TOP 


OROLOGICA PA 


THE HIGH ALTITUDE INSTITUTE ON THE JUNGFRAU 
A NUMBER of organizations have 
operated in bringn 





i to fruition plans 
the Jungfrau High Altitude 


Insti 
tute Institut 


iir Hibenforsehung a 


iui 


dem Junegfraujocl n Switzerland 
The building of the Jungfrau railroad 
made possible access by tunnel at all 
seasons of the vear to a mountainous 


area at a height of 38.500 meters. <A site 


In the viemity of the 
railway terminus vw 


on the Junefrau 


as chosen for the 


scientific institute 


in the field of 


where 


Investigators 
aSTrononn 


botany, ure 
ogy, meteorology olac 


ev, hyvdrolog 
physics, pl vslology anda DIOTOo will have 
facilities for pursuing individual nh 
vestigations 

In addition to suppo 


tonal Government. t] 





way and other local son 
this project was obtained 
varied International 
Kaiser Wilhelm Soe 
ciety of London, 


SOUrEeS 

weTtVv. the 

the Academy ot 
nees of Vienna, the University of Paris 


and the International Edueation Board 








SCIENTIFIC MONTHLY 


lems Whos 
perimental 


] 
altitude 


SLT Co) 
world. 
adequate 


tivities 














THE OLD METEOROLOGICAL PAVILION 


The latter organization authorized a con 
tribution for this purpose in 1928 


is understood that the University 





Geneva expects to erect a small astro 

nomical observatory in the vicinity ASTRONOMERS AT WORK 
The development of the institute has 

been under the control of a committee of 

the Swiss Society of Natural Selences 

and of the Kaiser Wilhelm Soeiety, The Berghaus Jung 


under the presidency of Professor W. R. summit has the distineti: 


Hess A board of directors is eleeted higher altitude than 


from the membership of the Swiss So rope Easilv accessible 


ciety of Natural Sciences and forms the tain railway, the J 
administering body The use of the sta throughout the ve 
tion is available to scientists of all na lovers of snow spor 
tionalities It will provide facilities for ment of the 


; 


work in the natural sciences with prob- an added interé 
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ESSAYS IN THE HIS- 
TORY OF MEDICINE 


By 
Karl Sudhoff, M.D.., 
of History of Medicine, Un 
of Leipzig, 1895-19 


l'ranslated by various hands and 
dited, with foreword and biographi- 


il sketch, 
By 
Fielding H. Garrison, M.D., 
tenant-Colonel, Medical Corps, U. 8. 
Army 


Sudhoft’s first book in English. 
Illustrated. 
$5.00 


chapters. 


ESSAYS IN THE HIS- 
TORY OF MEDICINE 
Max Neubexger, M.D., 


fM 


’ ’ 
ed ted WIT! 


Fielding H. Garrison, M.D.., 
I i 1. Welch M 
I / 
Limite 
numb 
of the author 


him 








MASTER MINDS 
IN MEDICINE 


By 
John C. Hemmeter, M.D., 


Emeritus Professor of Clinical Medicine, 


Univers ty of Maryland 


With an introduction by Karl Sud- 
hoff. An analysis of human genius as 
the instrument in the evolution of 
ideas in the history of medicine, to- 
gether with a System of Historic 
Methodology. 


800 pages 32 inserts 





PATHFINDERS 
IN MEDICINE 


Victor Robinson, M.D.. 
fessor of History of Medicine, Temp 
fM é, Phila 


With various illustrations hitherto 


unpublished. Thirty chapters 





PUBLISHED BY MEDICAL LIFE PRESS 


12 Mount Morris Park West 


New York, N. Y. 
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NEW BOOKS OF SCIENTIFIC INTEREST 


(Continued) 


$1.50. Jona 


Ants. JULIAN Ht 
than Cape and Harrison Smith. 


XLEY. 113 pp. 


here considers several common fallacies 
level of in 


Mr. Huxley 


regarding ants and their supposed high 


telligence as compared with man. Chapters include 


discussions of the ant state, life history, food eco 


nomics, warfare and slavery, insects and man 


Horace G. DEMING. x 
#3.00. John Wiley and 


In the Realm of Carbon. 
+ 365 pp. Illustrated. 
Sons. 


This story of organic chemistry relates the manner 


in which the science grew and developed, its contri 
butions to the comforts and conveniences of modern 
expected of it in the 


life and what may reasonably be 


future 
NEII 
Oxford 


The Physics and Chemistry of Surfaces. 
KENSINGTON ADAM. ix+332 pp. $6.00. 
University Press. 


theory of surfaces is discussed 


of molecular theory. 


In this book the 
from the standpoint 
dustrial applications have been indicated in the hope 


Some in 


of bringing theory and practice closer together and 


of showing the relation between different processes 


The Skeletal 
HRDLICKA. x+379 pp. 
Smithsonian Institution. 


Remains of Early Man. ALES 
Illustrated. $2.25. 


This book is volume 83 in the series “ Smithsonian 
principal 


furnish accurate and, as far as possible, complete in 


Miscellaneous Collections.” Its aim is to 


earlier skeletal remains of man 


figures the book contains 20 full-page 


formation on the 
Besides many 


plates 


The Dawn of Modern Thought. S. H. MELLONE. 
124 pp. $2.00. Oxford University Press. 
Dr. Mellone’s book offers to general readers inter 
ested in philosophy an account of the leading activi 
ties and ideas of Descartes, Spinoza and Leibnitz, to 
prepare the way for more elaborate commentaries 
A bibliography provides further guidance 


viii+227 pp. 


Contributions to Marine Biology. 
$7.50. Stanford University Press. 


The twenty-three papers in this volume consist of 
the lectures and symposia given at the Hopkins Ma- 
rine Station, December 20 to 21, 1929, at the mid 
winter meeting of the Western Society of Naturalists 
They discuss the work accomplished in the biology 


of the sea 


The Great Crusade and After. 
xviii+ 486 pp. Illustrated. 


PRESTON W. SLOs- 


SON. $5.00. Macmil- 


lan Company. 


This book attempts to give a complete picture of 


our own generation during the last fourteen years 


It opens with the days just before our entry into the 


World War and covers the problems of its aftermath 


WADE W 
Paul I 


Stalkers of Pestilence. 


251 pp. Illustrated. $3.00. 


It is the purpose of this volun 


the historical development of 
nature of infectious diseases an 


linked with political, religious, 


events 


Wave Mechanics of Free Electrons. G 
SON. 172 pp. Illustrated. $2.50 M 
Book Company. 

This book represents the substance of 


livered at Cornell by the author as 
Baker Non-resident Lecturer at the univ: 


are an attempt to state the 


tions of the new wave mechanics 


principles 


Introductory Economic Geology. W 
ix +664 pp. Illustrated. $5.00. Met 
Book Company. 

The object of this book is to present 
as simple as possible, a general picture 
materials which man has ;: 


the most common ore minerals ; » cons 


Alimentary Anaphylaxis. +. LARO 
and F. Sarnt-Gfrons. 139 pp. $2.0 
of California Press. 
Translated from the French, this bo 
extended monograph on gastro-intestin 
presents a record of experimental and cli: 
vations and theoretical considerat 


ons con 


the problems of food allergy 


Climate. C. E. P. Brooks 


$3.00. 


oC nD 
199 pp. 
Charles Secribner’s Sons 


This handbook for business 


men st 
travelers attempts to summarize the distr 
climates over the surface of the earth 

ment of the book is by climati« mod ifis 


zones 
necessary by pological or continental boundar 


Studies in the Philosophy of Religion. 


) 


PRINGLE-PATTISON. vi+256 pp 


$4.95 
University Press. 


This volume is partly based on the Gifford I 
delivered in the University of Edinburgh 
The author has dealt with only a 
ligious development—that which culminates 
tian theism. 


single 


Psychology of Infancy and Early Childh 
Apa H. ARuLiTT. 2nd ed. viii+ 
McGraw-Hill Book Company. 


382 pp - 


Dr. Arlitt surveys in this book the phys 

mental make-up of the child: the senses and t! 
tions, the methods by which these can be dis 
and controlled, and the processes of conditior 

reconditioning habit formation 
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McGraw-Hill Books 


Lewis’s Fundamentals of Organic Chemistry 


By Harry F. Lewis, Professor of Organic Chemistry, Ir 


formerly Professor of Chemistry, Ohio Wesleyan Un 
cal Series. 390 pages, 51. x 8, 28 illustrations. 


1is volume is aimed to meet the need for : 
the atomic linkage theory. Emphasis is | 
bring out the relation between structures 
and upon recent trends in the application of 
var days. 


Timm’s An Introduction to Chemistry 
A Pandemic Text 
By John Arrend Timm, Assistant Professor of Chemi 
a foreword by John Johnston, Director of Research, United 
formerly Sterling Professor of Chemistry, Yale Universit 
Series. 561 pages, 54x 8, 161 illustrations. 
This text has been developed to meet the need for a course I 
cially for those students whose major interests lie elsewher¢ 
value of the methodology and philosophy of chemistry 


Kraus and Hunt’s Tables for the Determination of Minerals—N: 
Seeond Edition 


By Means of Their Physical Properties, Occurrences and Associates 


By Edward H. Kraus, Professor of Crystallography and Mineralogy and eto! 
of the Mineralogical Laboratory, University of Michigan, and Walter F. Hunt, 
Professor of Petrology, University of Michigan. Second Edition. 266 pages, 6x9 


$3 00 


' 
Lire 


Tables for the determination of over 250 of the most « 
based upon the physical properties that are easily 1 
lar properties are ¢ lassified together. 


Saidla and Gibbs’s Science and the Scientific Mind 


By Leo E. Saidla, Assistant Professor of English, Polytecl nstitute of Br 

lyn, and Warren E. Gibbs, Instructor in English, Columbia University. 508 pages, 

52 x 8. $3.00 
A collection of non-technical scientific articles dea 


relations to the many aspects of modern culture 


Shapley’s Star Clusters 


By Harlow Shapley, Professor of Astronomy, Harvard | ty, and Dir 
the Harvard Obser\ itory Har ard Obs at / l j 276 pages, ox 
103 illustrations and tables. $3.00 


This book presents a thorough survey of the fiel 


showing the part these steliar organizations have 
of interstellar space, in finding the distance and « 
and in the general measurement of the dimensions of 


See these on approval 


McGraw-Hill Book Company, Inc. 


Penn Terminal Building 


370 Seventh Avenue 








New York 
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New Impression Now Ready 


The Foundations of Science 
By H. POINCARE 
Pp. xi +553 


Containing the authorized English translation by George Bruce Halsted of ‘‘Science and 
Hypothesis,’’ ‘‘The Value of Science’’ and ‘‘Science and Method,’’ with a special 
preface by Poincaré, and an introduction by Josiah Royce. Price, postpaid, $5.00. 


THE SCIENCE PRESS 
Grand Central Terminal New York, N. Y. 














RECENT BOOKS OF SCIENTIFIC INTEREST 


To the South Seas. Guirrorp PincnorT. xiii+500 | Tobacco. WaLtTeR L. MENDENHALL. 69 pp 
pp. Illustrated. $3.50. John C. Winston Com- | Harvard University Press. 
pany. This brief volume discusses the various asp: 

This book, written by the former governor of the tobacco problem, and presents the facts omnT 
Pennsylvania, tells of the cruise of the schooner tobacco in 8 . P hey ~st on scientific ev 
Mary Pinchot to the South Sea Islands, undertaken euacce in so far ag they rest om scientii 2 Jon 
in cooperation with the U. S. National Museum. It is 
illustrated with 250 photographs and fifteen wood- a popular lecture given at the Harvard adn 
cuts School last year. cou 
Excavations at Olynthus. Davip M. gee Human History. G. ELuior Sirs. xvi MA 
Part II. xxii+155 pp. Illustrated. $20.00. Johns | 5, filustrated. $5.00. W. W. Norton & | 
Hopkins Press. pany. 

The second volume in a series concerning the re- 
cent excavations at Olynthus, dealing, in particular, 
with architecture and sculpture, describing the 
houses and other buildings, with special chapters on 
loom weights and on lamps. About two thirds of the 
volume consists of half-tone photographs. 


Two Thousand Years of Science. R. J. HARVEY- - : 
Gipson. vii+362 pp. Illustrated. $4.00. Mac- | New Frontiers of Physics. Pav. R. Hey! 


millan Company. 170 pp. Illustrated. $2.00. D. Appleton & | 


Statistical tables are included. The book is bas in i 
Mi 


; 


The study of man combined with the stu 
nature to produce the story of man’s cultural 
opment. The purpose of the book is to searc! 
the motives that have shaped man’s career, 
call attention to the vital factors which have 
enced human behavior. 


. . yaANnV 
The wonders of nature and their discoverers make pany. 
up this résumé of the growth of science from early Dr. Heyl, a frequent contributor to THE SCIEN 
7” ‘4 aly v] > »s > ho sir 
times down to the present day. It has been written | MONTHLY, relates for the reader without 5] 
! : ‘ aol - scientific training the recent developments of m: 
especially for those not familiar with the technical physics. This volume is one in the Appleton 
details of the various sciences. World of Science Series edited by Watson Davis 
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IN THE BALKANS 
AND IN TURKEY 


By Roperr J. KeERNER 


This book represents the results of a pioneer attempt 
at the collection of data not heretofore assembled, con- 
cerning a group of nations that desperately need, for 
their very existence, the aid of the Social Sciences. 

The countries visited were Jugoslavia, Rumania, Bul- 
garia, Greece, and Turkey. T he inve stigations covered 
the political and educ ‘ational situations: libraries, acad- 
emies, learned societies, and their resources in regard 


to the Social Sciences: publications and publishing 
possibilities. The book concludes with a discriminat- 
ing discussion of the greatest present needs. 


UNIVERSITY OF CALIFORNIA PRESS 
Berkeley, California 











A SURVEY OF ae FOR COLLEGE STUDENTS 


By FrepertcK A. SAUNDERS, Harvard U1 


‘It appears to me that Professor Saunders and you have made a \ 

to physics teaching in this country by the publication of this text 
by the clarity of the exposition and the facility of the style, and th 
HARRISON, Stanford University. 


SOUTH AMERICA 


By CLARENCE F. JONES, Clark U1 


‘*This is an outstanding contribution to the modern science 
Jones has gathered a surprisingly large amount of significant 
in a succinct and interesting manner. The illustrations are 
admirably reproduced. The book should prove a most satisf 
courses which deal with any phase of the geography 
MATHER, Harvard University 


NON-METALLIC MINERAL PRODUCTS 


By W.S. BAyYLey, University of Illi 


‘*Throughout the book one is impressed by the assiduity 
choosing his material, his wide knowledge of the literature, : 
with many of the occurrences discussed. The book is : 
publisher, and should receive well deserved recognition in t 
Economic Geology. 


HENRY HOLT AND COMPANY 
One Park Avenue New York 
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« « Use These Books 


As X-Mas Gifts » 





ONCE DE LEON discovered 

Florida while searching for the 
fountain of youth. Apparently, Doc- 
tor Sutton discovered the fountain of 
youth while searching Africa and 
Asia for adventure. 


Ce OrER, sailor, physician, teacher, 
big game hunter, and explorer, 
honored by Universities at home and 
learned societies abroad, of him it 
can truly be said that despite the 
gruelling drudgery of almost endless 
professional labors, he has never lost 
his hold on romance, or his zest for 
adventure. His keen observations on 
the habits and reactions of primitive 
peoples, his love of clean sport, his 


THE LONG TREK $ 


An absorbing account of 
Doctor Sutton’s most re- 
cent adventure—his Afri- 
can-Asiatic expedition. 350 


AN AFRICAN 4 
HOLIDAY 
Sutton’s first contact with 
big game is interestingly game travels in Africa 
told in this volume. 180 


thrilling experiences with big 
of all sorts, these will be found 
rored in these books of adventur: 


UNTING man-eaters is not 
simple matter. This you 
gather when you read Doctor § 
ton’s experiences. His “African H 
day,” “Tiger Trails,” and “The L 
Trek,” give an excellent descrip: 
of the trials and tribulations one e: 
counters on expeditions of this sort 
You will enjoy following Sutton f: 
the beginning to the end of each 

his three great treks. 


OU can almost hear the jungl 

noises as you go with Doctor 
Sutton on his African, Asiatic and 
Indo-China trips. You can see 
lumbering elephants charging 
the tigers stalking their prey as jy 
read his accounts of his many hunts. 
You will also enjoy the pictures and 
stories of the jungle folk that he 
encountered. 


N° EXPENSE has been spared in 
the production of these books. 
They are works of art. The great 
number of pictures used (almost 500), 
the beautiful binding and artistic 
printing, the beautiful jackets in 
colors made from original drawings 
by well-known artists, all tend t 
make these books outstanding among 
works on big game hunting. 


TIGER TRAILS IN 
SOUTHERN ASIA 


The second of Sutton’s big 


Indo-China and India. 208 


pages, 201 illustrations. pages, 100 original cuts. R Pages, 115 illustrations 


Price, $5.00. Price, $2.25. 


Price, $2.25. 


By RICHARD L. SUTTON, M.D., Sc.D., LL.D., F.R.S.(EDIN.), Fellow of the Royal 
Geographic Society of Great Britain; Professor of Dermatology, University of Kansas 


Member of French Geographical Society. 


TO ORDER SUTTON’'S BIG GAME BOOKS—TEAR OFF AND MAIL TODAY! 


THE C. V. MOSBY COMPANY, 3525 Pine Bivd., 


St. Louis, 


Mo. (Missouri) 


Send me the Sutton travel books that I have marked with X. [I agree to pay for t 


in 30 days. } I enclose check in full. (If you 
of $9.00 is offered, thus saving you 50c.) 


CO) The Long Trek 
Name — ™ 


ee a 


[] An African Holiday —-$2.25 


yrder all three books at once, a special 


1 Tiger Trails in Southern Asia__$: 
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—Selected by the Scientific Book Club! 


—but have you read it? 


MAN and his 
UNIVERSE 


by JOHN LANGDON-DAVIES 


The whole story of man’s 
beliefs and superstitions, his 
ceaseless struggle for a rock 
on which to pin his faith, his 
constant fight agaist the 
truth—these are depicted 
here in one thrilling, fasci- 
nating volume. 

John lLangdon-Davies, a 
profound thinker with a 
thorough scientific training, 
has woven the entire story of man’s 
ever-widening intellectual horizon. 
From belief in the Evil Eye and witch- 
craft, through the unending struggle 
to adapt inherited beliefs to an always 
changing world of scientific discovery, 
to the tremendous revelations of Ein- 
stein, man is shown here as he reacted 
to the world with the knowledge that 
was his at each step in his gradual ad- 
vance. 

The Ten Commandments no longer 
mean what they did. Modern stand- 
ards of morality are profoundly in- 
fluenced by the theory of relativity. 
Such striking statements assure you 
mental stimulus of a very different 
kind. 

This is a volume to be placed beside 


Wells’, Durant’s and Dorsey’s 
great works on mankind. To 
those seeking enlightenment 
on the world the best 
minds are revealing it, to 
those who want to feel the 
joys of an adventure of the 
mind, great book will 
prove a and unending 
source of satisfaction. 

‘‘A book of exceptional 
lucidity and power. Painting a richly 
eolored scroll of human history 
New York Time S. 

‘*Admirably conceived and written 
with altogether exceptional insight and 
charm.’’—James Harvey Robinson. 


$5.00 


as 


this 


' 
iong 


FREE EXAMINATION COUPON 
HARPER & BROTHERS S.M 
49 East 33rd St., New York 
Please send me, carriage prepaid, one copy of 


MAN AND HIS UNIVERSE $5.00 


r7 I will remit $5.00 in ten days or return the 
book 


enclose my check for $5.00 


‘ 


rz I 7 Send Cc. 0. D 
Name 


Address 


approval only in U. § 
Canada 


Note: Books sent or 
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Bureau of Soils 
Conductivity Bridge 


For Determining Soil Alkalinity 























Primarily Intended for Measuring Con 
ductivity of Soils and Soil Solutions in 
the Field. 

Entirely Self-Contained. 

Battery and Buzzer Easily Accessible. 
Compact—Shown at Left 1/6 Actual 
Size. 

Light—Weighs 9 pounds 2 ounces. 
Strong—Built for Hard Knocks in the 
Field. 

. Originally designed by Bureau of Soils; 
see Dept. of Agriculture Circular 423. The 
bridge has been simplified by this com- 
pany. 











HE Portable Soils Bridge is used by railroads, oil companies and 


others interested in large-scale investigations of soil alkalinity. 


This instrument is essentially an a. ce. Wheatstone bridge. The 
measuring circuit carries an alternating current, secured from a self 
contained dry cell by means of a buzzer and induction coils. The 
balance detector is a telephone. The cup for holding the sample is de- 
tachable. In every detail the Bridge is planned for rapid work, well 
within the limits of accuracy required of field studies. 


NO. 4966 BUREAU OF SOILS CONDUCTIVITY BRIDGE .. $155.00 


LEEDS & NORTHRUP COMPANY 


LEEDS & NORTHRUP 


Electrical Measuring Instruments Hump and Homo Heat Treating Furnaces 
Potentiometer Pyrometers Automatic Combustion Control 






































Remi 
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Profe ssor Shapl y’s Im) ortant Neu B 


Flights from Chaos 


By HARLOW SHAPLEY 
Dr. Shapley’s researches on the dimensio! 
Way and the t 


“<1 him 





e of 


into a single series of 
mass. Here is a su 
planets, stars, up 
panorama of the n 
only for the 

reader eager to 
concepts ol the uni 


» modern mind 





Man and the Stars The World’s 


By HARLAN Economic Dilemma 


utstanding 


i universe 


Living Africa 
Dr. Willis set out to st dy the earthquake 
region of Central Africa. His wanderings 
brought him a variety of experiences which 


delightful reading. Illustrated $4.00 Successful Speculation 
ao In Common Stocks 


Scientific Mind - l« 


/ k j’ 


LEO } SAIDLA a VARREN E. GIBBS 


Essays by tTwe nty noted author-scientists One Man’s Gold 
chosen to give a ¥ perspective on the Letters & Journal of a Forty-niner 


nodern scientific panorar $3.00 


Emotions of Men 
By FREDERICK H. LUNI 
The vital, and often u ispec te d role played 


by emotions in all aspects of modern li 


TD 





Us R the 

P : 1 Hous the 

Undiplomatic Con = » extend 
Memories ng to includ 


By WILLIAM FRANKLIN SANDS 


Reminiscences of the America diplomat 
who, at 25, was adviser to the puppet Em- 
peror of Korea. Tliustrated $3.00 


For Sale at All Bookstores whi 4 I LESEY 
or from the Publishers SEES JOUSE 


A Division of McGraw-Hill Book Company, 370 SEVENTH AVENUE, NEW ,YORK 
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New Works and New Editions 


BALLINGER—Diseases of Nose, Throat and Ear New (6th) Edition 


Octavo, 1138 pages, with 583 engravings and 29 colored plates. Cloth, $11, 


BELL—A Text-book of Pathology New Work 


Octavo, 627 pages, with 316 engravings and 2 colored plates. Cloth, $8.00 


KNOTT—Vegetable Growing New Work 


12mo, 352 pages, with 62 engravings. Cloth, $3.25, net. 


KOECHIG—Chemistry for Nurses New Work 


12mo, 304 pages, illustrated. Cloth, $2.75, net. 


METCALF—Economic Zoology New Work 


Octavo, 392 pages, with 237 engravings. Cloth, $4.00, net. 


NICHOLSON—Laboratory Medicine New Work 


Octavo, 437 pages with 108 engravings and a colored plate. Cloth, $6.00, net 


RHINEHART—Roentgenographic Technique New Work 


Octavo, 388 pages, with 159 engravings. Cloth, $5.50, net. 


RIGG—College Botany New Work 


12mo, 442 pages, with 157 engravings. Cloth, $4.00, net. 
, 


ROGERS—Inorganic Pharmaceutical Chemistry ‘ New Work 


Octavo, 676 pages, with 50 engravings. Cloth, $7.00, net. 


SCHAFER—Essentials of Histology New (12th) Edition 


Octavo, 628 pages, with 758 engravings, many in color. Cloth, $5.00, net 


SHARP—The Foundation of Health New (3d) Edition 


12mo, 308 pages, illustrated. Cloth, $2.50, net. 


SMALLWOOD—Biology New (6th) Edition 


Octavo, 470 pages, with 174 engravings and 4 colored plates. Cloth, $4.00, net 


STARLING—Principles of Human Physiology New (5th) Edition 
Edited and revised by C. Lovatt Evans, D.Se., F.R.C.P., F.R.S., University Co 
London, Octavo, 1039 pages, with 543 engravings, 9 in color. Cloth, $8.50, net 

THOMAS—tThe Dietary of Health and Disease New (2d) Edition 
12mo, 276 pages, illustrated. Cloth, $2.50, net. 

WARREN—Pathology of Diabetes Mellitus New Work 


Octavo, 212 pages, with 83 engravings and 2 colored plates. Cloth, $3.75, net 


WHITMAN—Treatise on Orthopaedic Surgery New (9th) Edition 


Octavo, 1085 pages, with 981 engravings. Cloth, $10.00, net. 
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SCIENTIFIC ADVERTISEMENTS 





On Sceal Cheistrnas ft 


{<ducational Biology Sets for the 


Discriminating Purchaser 
FOR REVEALING NATURE'S MICROSCOPIC WONDERS 


Unique 


THE BIO-SET. 
e well-known Bio-scope, 
ete set of fine 


| 
slides all ready 


lant and animal 
vith the necessary 


on, a copy of 


simple directions 


ied « omplete 


BIO-SET JUNIOR 
With 100-Power Microscope 


BIO-KIT No. 
Copy of the 


strap, combination 
felts, corrugated 
mounted plant, herbarium glue, 
gummed herbarium 





BIO-KIT 
Insect and Animal 
Set. 


NEW YORK BIOLOGICAL 
SUPPLY CO. 
34 Union Square New York, N. Y. | Name 


We furnish biological supplies to schools and 


BBB FE TSS SS 


Introduction to Slide 


=. 


(erro 


Microscope, 250-power 


is similar to the 
is supplied with mi 
scope magnifying 100 diamet 





tials for preparing an extensive 
With 250-Power Microscope 
dissecting instruments, one per 


glasses, preserved 


Introduction to Slide Making, 





making an excellent 
Set, complete with microscope 


Microscope, 100-power 








FOR COLLECTING NATURAL SPECIMENS 
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Complete Equipment for 


Explorers, Scientists, Engineers, 
Hunters and Travelers 


We have | The only 

Equipped | | | house 
many | #3 LE. | | in the 

Expedi- | 4 : U.S. 
tions | 
From 


where 
every 
the Poles item 

to the | may be 


Equator | obtained 


Gurley’s Transits, Levels, Current Meters; Paulin Altimeters; Binoculars, 
Microscopes, Cameras, Motion Picture Outfits; Tents and Camp Requi- 
sites; Sleeping Bags; Saddlery; Outdoor Clothing for every climate; Boats; 


Arms and Ammunition, etc. 


We have recently equipped two expeditions for Greenland, one for 
Persia and others for Venezuela, Peru, Bolivia, and Brazil. Some 
of these exploring parties we equipped with practically everything 
they needed from engineering instruments to rifles, ammunition and 
food. Our tents, made of Equatorial Waterproof Cloth, have stood 
the sun of the tropics and the freezing blasts of the Polar regions. 


Let us furnish estimates—write us your wants. 


Catalogs and Testimonial Letters on request 


ANTHONY FIALA 42. WARREN STREET 


NEW YORK CITY 


** Look for the sign of the Polar Bear” 
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Accurate Stopwatches 


THE IDEAL GLASS 
for Birds Sport Hunting 
and Indoor Activities 


AN EXCELLENT CHRISTMAS GIFT 
rht No, 7OORg 


It is compact strong weicht nd 
lipped with first ty lense sod r 7096C. Stopwatch and Time-piece Com 
wer bar are of black frosted finish bined 
casting, ft enting the g ron 
getting out 
pan. Sup] 
$ 7.00 7096 
Same glass but 5 power $10.00 


$8.00 


PALO company PALO COMPANY 


Prism Binoculars— Magnifiers— Microscopes 


153 West 23rd Street New York, N. . 2 Apparatus for Industrial and Laboratory U s« 
153 West 23rd Street, New York, N. ¥ 














It is our privilege to offer to the scientific worker the new model 
tions, NEGOCOLL, HOMINIT, and CELERIT, developed by Dr. A 
Poller of Vienna. These materials form the basis for a simplified reproduction 


process which makes it easy to copy with documentary accuracy ive or 


body, or inanimate object. 


The negative material, Negocoll, is an elastic, hydrocolloidal n 
perfect casts with great rapidity. Moulages with consideral 
one-piece mould, owing to the elasticity of Negocoll. Vah 
by its application. 


+ 


Negocoll requires no preparation of the model, be 
with fat; no greasing of the hair, ete. 
Negocoll is cooked before use. It is therefore sterilized, 


does not injure the skin—it may even be used on wounds 
J 


The pos rive ma } " ion if, 7 the reinforcing mat 
brush and give copies true to natur Microscopic deta 


Casts made with Hominit and Celerit resist tropical h: 

The Hominit material can be given any desired shad 

east can be painted in oils or washes to make the m« 

All branches of science have us¢ for the Poller Process < 
identification Anatomy, Anthropology, Criminology, ‘ 

able others will benefit by the use of Negocoll, Hominit, and Celerit 
but the materials may kewise be used to make portrait busts wit 


KERN COMPANY, 


136 Liberty Street New York, N. Y. 


model. 
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42% 43° Streets West of Broadway 


A New and Better Hotel for Times Square 


Not alone new in construction and equipment, t 
new in conception of service and comfort to its 
guests. Directed by S. Gregory Taylor, who ha 
made such enviable successes of the Hotels Montclair 
and Buckingham. 


Single Rooms with tub and shower 
$3, $4 one $5 
Double Rooms with tub and shower 


$4, $5 and $6 


A few terraced rooms and suites, exceptionally large 
closets, on an attractive monthly basis. 
RADIO IN EVERY ROOM 


Entrance on 42nd and 43rd Sts. 


CENTRAL UNION BUS TERMINAL 


LOCATED IN THE DIXIE HOTEL BUS CONNECTIONS FOR ALL POINTS IN THE UNITED STATES 

















HOTEL FRASCATI 


BERMUDA 


SUPERB LOCATION 
BATHING OFF THE VERANDAH 
CLOSE TO ALL POINTS OF INTEREST 
ACKNOWLEDGED TO SERVE THE BEST MEALS ON THE ISLAND 
COURTEOUS SERVICE AND GENUINE HOSPITALITY 
FREE CARRIAGE SERVICE TO AND FROM HAMILTON 


Management 


GEORGE A. BUTZ 


Full information, illustrated booklet, ete., can also be obtained from the 
New York Office 


Bermuda Hotels Associated Inc., 250 West 57th Street 
Telephone Columbus oo12 
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Bausch & Lomb Optical Co. 
6'3 St. Paul St, Rochester, N. Y. 








BOOKBINDING 


We specialize in the binding of Scientific and 

Medical Periodicals. Our bindings are sub- 

stantial; our work prompt, and our prices low. 
LAUNDER BOOKBINDERY 


(Established 1882) 
157-159 East Thirty-Second Street, 


BIOLOGICAL AND NATURAL 
HISTORY MATERIAL 


Groups 





st OF 
pSeee te 


Zoological 

Embryological Slides 

Botanical Life Histories 
Drosophila Cultures 


Lamprey larvae (Ammocoetes) 
Prices on demand 
Catalogs on Address 

Marine Biological Laboratory 


Supply Department 


Woods Hole, Mass., U. 8S. A. 


req west: 








PHOTOGRAPHS 


and Precious Pictures 
Copied— 
Renewed— 
Enlarged 


Bachrach 


Have you some family snapshots, 
tintypes, or old photographs!— 
Are they faded, torn, soiled, or 
scratched? What would you not 
give to have that cherished picture 
of a dear relative or friend—splen- 
didly restored—or enlarged — or 
wearing modern clothes? It makes 
a wonderful gift or keepsake! 
Telephone or visit the nearest 
Bachrach Studio—or send for 
RESTORATION BOOKLET free. 


Bachrach 
Photographs of Distinction 
507 Fifth Avenue 
Vanderbilt 7400 


Studios in 46 principal cities east of Chicago 














y . _— sc" STS . . 7S 
U.S. ENGINEERS’ COMPASS 
For Hunters—Travelers—Explorers 
Day or night—know whe ré o 
ing—<don't guess at It 

worth many times its 

For scientific purp ses 

instrument, with s 

ment and 

when case i 

portunity to bu 

pass for $3.50 





New York, N. Y¥. 


PAULIN Precision 
Altimeter used by 
U Ss Engines rs Oj 
Companies, Rai 

Highways, Commis 


sions, etc 








FIALA Pat. SLEEPING BAG 


Write for testimonials and 
prices 

FIALA MINIATURE 

ew Sx2i Prism B ( 


nter f 


Zeiss Hensoldt Binoculars; Barometers 


Sextants. 


relescopes, 


Complete outfits for } xplorers, 
Hunters, et« 


Wr fe i 


ANTHONY FIALA, _ °vre:ts 


47 Warren St. Just off City Hail Pa New York City 








AN ENTIRELY NEW WORK BY THE 
LEADERS OF THE GREAT BAR 
RIER REEF EXPEDITION, 
1928-9 


The Seas 


Our Knowledge of Life in the Sea ||| 
and how it is Gained 


By F. 8S. RUSSELL, D.S.C., B.A. (Cantab.) 
Assistant Naturalist to the Marine B " 
cal Association, Plymouth ; } mer 
Assistant Director of I sheries 
Research to the Egypt 
Government 

and C. M. YONGE, D.Sc., Ph.D. 
Leader of the Great Barrier Reef Exped 
tion; Formerly Assistant Naturalist 
the Marine Biological Associat 
Plymouth 
WITH 384 ILLUSTRATIONS 
167 of which are in full color 
In pocket size, 644 x 4% ins., cloth 
round corners 


PRICE $5.00 
THE COLLECTING NET 


3939 Grand Central Terminal, 
New York, N. Y. 
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with 4 interchangeable lenses 


NOW comes Leica Model C, the camera which permits the use of 
any one of four different lenses—5O0 mm Elmar (F:3.5) for short range 
pictures, 35 mm Elmar (F:3.5) for wide angle work, 135 mm Elmar (F:4.5) 
for long distance shots, and 50 mm Hektor (F:2.5) for speed work. 


Just think of all you can do with this unusual camera! For pictorial 
subjects, sports pictures and others made at a reasonably short range, 
you use the regular 50 mmiens. Then, when it is not possible to stand far 
enough away from your subject to record all you want of it with the 50 
mm lens, you instantly switch to the wide angle, 35 mm lens. Or, when 
there is a very great distance between you and your subject and you 
want a vivid close-up, the 135 mm or telephoto lens is easily and quickly 
fitted to the camera. And, when the weather is bad, or it is very late in 
the afternoon and you wish to photograph fast-action, (like a football 


game), you simply insert the 50 mm Hektor. 


Like the standard Leica Model A, which will always be available, the 
new Leica Model C is a marvel of mechanical and optical perfection 
equipped with a focal plane shutter permitting exposures of 1/20 to 
1/500 of a second. It, too, takes 36 pictures on a single roll of cinema 
film, double-frame size. And, as always, enlargements to 12x18 inches 


or more are beautifully clear, exceptionally sharp and distinct. 


Four cameras in one!—and each lens is an Anastigmat—the finest 
modern science can produce. The new Model C is sold with the 50 mm 


l 50 mm Elmar (I 
eThe Sstandar 
lens. It has wor! 
sal acclain 
explorers 


tists, 


phe rs 


Camera 





*) 35 mm Elmar (fT 
fweAbout § thirteer 
faster than the 
wide angle lens 
the entire negative s 
with a field of 
degrees 


*? 135 mm Elmar (fF 
e @Magnifies the 
nearly three times 
long range pictures 
approximately 
relative speed a 
lenses 











50 mm Hektor (F: 2 





Elmar at the same price as the standard Leica Model A. Other lenses, of 
course, are additional. See it—now—at your photographic supply 
dealer’s, or, write for free pamphlet fully describing it. Address: E. 
Leitz, Inc., Dept. 12 F.F., 60 East 10th Street, New York, N. Y. 


“HeHas twice the apert 
ef the Elmar F:3.5 w 

almost equal correctio 
Essential for speed pl 

tography under poor lig! 
conditions and for shor 
interior exposures 









































Their words have win 
as swilt as ight 


An Adbvertis ment of th Americ an Ti / I h Ne and T 


WeE Live and work as no other Peop e have wherein a 1 
ever done. Our activities are pit tched | to the with another 
swiftness of this instantaneous age. Europe as read 
Whatever happens, wherever it happens It is the wor 
and however it may affect you, you may _ tem to enable f: 
know it immediately over the wires or the associates to speal 
channels of the air that carry men’s words’ with one anot! 
with the speed of light. Business and social Its service is as 
life are free from the restrictions of time and __ village street as in the largest ¢ 
distance—for practically any one, anywhere, To match the growing sweep 
may at any time speak with any one, any-__ plexity of life in this country, t 
where else. the way for new accomplishments, 
The widespread and co-ordinated inter- System is constantly addin it 
ests of the nation depend upon an inter- ment and bettering its service. 
course that less than sixty years ago was To this end, its construction 
not possible in a single community. This for 1930 has been the largest 
is the task of the telephone wires history. This System at 
and cables of the Bell Telephone accepts its responsibility to forward 
System—to make a single commu-_ ' the development and well-being « 
nity of our vast, busy continent the nation. 


























BOUILLON cuBES 


Bringing 
VITAMINE-B INTO THE HOME 
IN A PRACTICAL WAY: 


WRITE FOR FREE PACKA 














Through development of the science of extracting 
and concentrating the vitamines from raw materials, 
which pioneer work was done chiefly at Yale Univ., 
Univ. of Wisconsin, and at Johns Hopkins— 


It is now practical—for the first time—to offer con- The. 


centrated extract of brewers’ yeast, rich in Vitamines 


B, F and G—in the form of delicious broth, on an HARRIS 


economical basis, for the home. , 
Not a medical product, but a better broth, for all LABORATORIES 
TUCKAHOE, NEW YORK 


ages, well or convalescent. 






































ASTA ELECTRIC INCUBATORS and 
EMBEDDING OVENS 


Constructed of heavy transite asbestos wit! 
copper trimmings. There is a uniformity and 
constancy of temperature throughout the oven 
and the sensitivity is 3° C +. By a patented 
regulating device, the temperature may lb: 
changed from room to any desired temperature, 
by merely turning the dial which is placed above 








the chamber. 


These apparatus have been adopted by the lead- 

ing institutions such as The Presbyterian Medi- 

eal Center of New York, University of Virginia 
2000 /1 — $130.00 Medical School, Columbia University, ete. 


LITERATURE AND PRICES ON APPLICATION 


Kny-Scheerer Corporation 
Fifth Ave. New York City 




















